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I. INTRODUCTION 


HIS investigation has been concerned with the collection of data on 

blood groups of the inhabitants of Sweden, and their study from 
the point of view of statistical population genetics. Its purpose has been 
to inquire whether there are local variations of gene frequencies within 
four different blood group systems viz. ABO, Rh, MN and P among the 
inhabitants of Sweden. In the light of what is already known about the 
serological genetic features of other European populations, it should 
then be possible to compare the degree and type of genetic similarity 
existing among different parts of the Swedish population with that of 
other populations. 

As the central region of the so-called Nordic race, the Scandinavian 
peninsula must be considered an area of great anthropo-geographical 
interest. The Lapps are a particular case — a peculiar ethnic fragment 
whose origin is still obscure. East-Baltic elements of uncertain number 
and distribution are also found. 

Problems attendant on such a history of migration may be illuminated 
by referring to the interesting investigations of some recent British 
scientists. Their work shows how effective an ethnological study of 
blood groups may be, even in such an industrialized and urbanized 
country as England, in demonstrating the survival of ancient differ- 
ences in blood group frequencies. 

Another important task is the comparison of already available an- 
thropometrical data with serological characteristics. 

In Sweden, little attention has been given to geographical variations 
in blood group frequencies. In Finland, on the other hand, extensive 
investigations of the ABO-system have been made. Norway has also seen 
the development of lively activity in this field during the past few 
years. The rest of Western Europe, and particularly the British Isles, 
have been thoroughly covered by blood group investigations. 

The progress in England has been facilitated by her “blood-units” — 
institutions specializing in serology, where basic research is carried out 
in addition to the clinical routine. Intensive blood-donor activity during 





10 LARS BECKMAN 





World War II led to the collection of much data which have since been 
statistically analyzed. 

During the past five to ten years, the blood group data available in 
Sweden have increased sufficiently to permit a statistical study and 
mapping. Military conscripts have, for a number of years, been typed. 
In early records, however, serum controls were not performed regularly; 
and their value is consequently somewhat diminished. 

Very accurate data concerning the ABO-, Rh-, MN-, and P-systems 
have been collected at the Blood Group Serological Department at the 
State Laboratory for Forensic Chemistry in Stockholm. Since 1952, the 
Swedish Red Cross has sponsored vast campaigns to obtain blood donors 
throughout the country, and as a result valuable ABO- and Rh-data are 
now available in quantity. 

Various individuals have put at my disposal the numerous serological 
determinations which are the basis of this report. This I should like to 
stress and also the fact that my own part has consisted largely of as- 
sembling the material and subjecting it to a population-genetical ana- 
lysis. My primary interest has been the determination of the major 
features of variations in Sweden; thus very small population differences 
such as those between parishes or villages have not been included in 
this survey. 








Il. THE PROBLEMS 


The following problems have been considered. 

I. Do significant geographical variations in the frequencies of dif- 
ferent blood-groups exist in Sweden? 

II. From a knowledge of the serological-genetical characters of the 
Lappish, East-Baltic, and West-European populations, can we find 
where in Sweden these three elements are most strongly represented? 

III. Do the results of the blood group investigations support the an- 


A. é. 


Map 1. Sweden. Historical division into “landskap” (A) and administrative division 
into “lin” (B). 


4 
i 
E 





LARS BECKMAN 





A: Landskap 


. Skane . Gotland 19. Medelpad 

. Blekinge . Sédermanland 20. Angermanland 
. Smaland . Uppland 21. Hirjedalen 

. Halland . Vastmanland 22. Jaimtland 
Bohuslan . Narke 23. Vasterbotten 

. Dalsland . Varmland 24. Lappland 

. Vastergétland . Dalarna 25. Norrbotten 

. Ostergébtland . Gistrikland 

Oland . Halsingland 


B: Lan 


. Malméhus . Alvsborg . Virmland 

. Kristianstad . Skaraborg . Orebro 

. Blekinge . Ostergétland 9. Kopparberg 

. Kronoberg . Gotland . Givleborg 
Kalmar . S6dermanland . Vasternorrland 
Jénk6éping . Vastmanland . Jimtland 

. Halland 5. Uppsala . Vasterbotten 

: G6éteborg och Bohus . Stockholm . Norrbotten 


COND Om wD 


thropogeographical and migration theories based on anthropometrical 
data? 

As the discussions which follow deal to a large extent with geogra- 
phical distributions, I include here two maps of Sweden showing histo- 
rical and administrative divisions (Map 1). 

The following administrative units are distinguished in Sweden: 


Lan corresponds to the English county 

Harad jurisdictional district 
Tingslag assize division 
Socken parish. 


The historical division into landskap (provinces), sometimes coincid- 
ing with the division into lan (counties), is older than the latter, which 
was established in 1634. 





Ill. EARLIER INVESTIGATIONS 


A. ANTHROPOMETRICAL INVESTIGATIONS 


The earliest investigation by J. V. HULTKRANTZ (1897) dealt with con- 
scripts from Angermanland, Medelpad, and Jaimtland. 

In 1897 and 1898, C. M. First and G. RETzIvus examined two annual 
contingents of conscripts from all over the country. The results were 
published in 1902 under the title Anthropologia suecica. The data, how- 
ever, were not published in such a way that they could be used for a 
detailed anthropological analysis. Later I. FLODSTRGOM (1926) revised 
the primary material with regard to some of the racial characters and 
studied the distribution in jurisdictional districts and assize divisions. 
The characters, which he used were cephalic index, stature, relative 
length of legs, length of trunk, and pigmentation. 

It is very difficult to compare FLODSTROM’s results with those of other 
investigators because he gave distributions only. He included only con- 
scripts whose parents were both born within the same assize division 
or jurisdictional division. This made the material more representative 
for the original population from each geographical area. However, at 
the same time it became insufficient for supplying a detailed picture of 
the regional variations in certain districts. The more detailed existant 
anthropometrical maps of the country are, however, based in large part 
upon FLODSTROM’s privately printed Skilda antropologiska typer inom 
Sverges landsbygdsbefolkning, hdrads-(tingslags-)vis (1926). Most of 
this mapping was later made by LUNDMAN (1940) who, however, re- 
peatedly warns of uncertainties implicit in the method, especially with 
regard to pigmentation. 

In 1922 and 1923, conscripts were examined by the staff of the State 
Institute for Human Genetics under the leadership of LUNDBORG and 
LinpERS (The Racial Characters of the Swedish Nation, 1926). The 
treatment of the data was essentially similar to that of the previous 
investigation by FUrsT and RETZIUvs. 

Dalecarlia is the only county in Sweden which has been subjected to 
a special investigation (LUNDMAN, 1945). LUNDMAN studied the local 
types of Dalecarlia, and believed that primary groups could be distin- 
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guished which represent important main categories in the regional 
anthropology of Scandinavia. LUNDMAN emphasizes the dark dolicho- 
cephalic individuals in the forest villages of northwestern Dalecarlia as 
the oldest elements. This type, the Tydal type (or the Tydal race), oc- 
curs, according to LUNDMAN, within several disconnected areas in the 
interior of the Scandinavian Peninsula. Related types are said to exist 
in the mountainous districts of the British Isles, as well as scattered in 
western Europe and as far south as the Canary Islands. Regarding this 
human type, some remarks about the existence of a probable connec- 
tion between Cro-Magnon Man and the Nordic race may be mentioned. 

Various workers have given descriptions of cromagnid types from 
France, Italy, Spain, Northern Africa, Germany, Norway, etc. After a 
study of the literature (among others, the Anthropologia suecica), 
PAUDLER (1917—18 and 1924) claimed to have established the occur- 
rence of a fair Cro-Magnon race with its centre in Dalecarlia in Swe- 
den, and of a dark Cro-Magnon race in the Iberian Peninsula and 
among the Berbers of northern Africa. SALLER (1925) doubted whether 
the frequent finds of Cro-Magnid remains could be attributed to a single 
racial group, the divergences being too great. Later, HOOTON (1925) 
put forward a theory that all tall, broad-faced dolichocephalics were 
mixed types, and might not constitute a racial group in the proper sense 
of the term. The tall stature might be interpreted as an expression of 
luxuriance. LUNDBORG and LINDERS (1926) adopted this idea, and con- 
sidered the Cro-Magnid-like elements in Dalecarlia as a type which 
might possibly be a mixture of Nordic and East-Baltic races. BACKMAN 
(1927) objected to this view, and declared that there was no basis for 
assuming a Nordic-East-Baltic mixture, and that the type may be simply 
an extreme variant of the Nordic race. 

LUNDBORG has subjected the Swedish Lapps to detailed anthropo- 
metric examination. His results were published in 1941 by DAHLBERG 
and WAHLUND. 

In 1946 B. LUNDMAN made an analysis of the racial geography of 
Baltoscandia according to modern biogeographical methods. Data con- 
cerning five characters, viz. cephalic index, stature, color of eyes, height- 
length index, and frequency of the blood group allele B, have been com- 
bined in the form of a cline map. The population was divided into 
“stocks” — LUNDMAN’s term for the main subpopulations within Balto- 
scandia. (See Map 2. For more details of the classification, see LUND- 
MAN, 1946, p. 24.) The symbol after the names of each stock refers to 
the corresponding symbol on his map. 
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Map 2. Division into main subpopulations, based on anthropometrical data 
(after LUNDMAN). 


. The stock of southwestern Scandinavia (A) has low skulls and more 


clearly blue eyes than the other Nordic populations. The predomi- 
nant type is called the Géta-type. 


. The region of southeastern Sweden (B) is designated as a mosaic re- 


gion without uniform character. 


. The stock of the Scandinavian inland (C) is dolichocephalic, fair, 


and relatively short. The face is broad and the nasal bridge profile 
frequently coricave. 


. The Tydal group (D) is characterized by a stature and a cephalic in- 
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dex similar to the preceding group, but with a darker pigmentation. 
The nose is broad and blunt and the face broad. Two localities in 
Dalecarlia, one in the county of Gavleborg, and one in Bohuslin have 
been mapped. 

. The stock of Trondelagen (E) is, according to LUNDMAN, a Nordic 
“alpine” bipolar complex with a high stature, and breadth-length in- 
dex and height-length index greater in the case of the Scandinavian 
inland (3). The eyes are light-colored and usually grey. 

. The stock of Vasterbotten (G) is a rather irregular complex with iso- 
lated groups which are sharply delineated. Stature, cephalic index, 
and eye-color are relatively “Nordic”. In this stock narrow faces and 
blue eyes are commoner than in the stock of Trondelagen. 

. The East-Finnish stock (J) is exemplified by the sub-stock from 
northern Osterbotten. Stature low, cephalic index high and pigmen- 
tation generally fair. This stock is said to have a rather high skull 
and a fairly high frequency of the blood group allele B. 

. The south Lappish stock (N) shows high, broad skull, broad face, 
low stature, and, according to LUNDMAN, a “Scandinavian” distribu- 
tion of the blood groups, i.e., the high B-frequency characteristic of 
the Finns is missing. LUNDMAN distinguishes three Lappish sub- 
stocks in different provinces: 

a. Jdmtland: Of low stature, dark, but not as brachycephalic as the 
Lapps from Norrbotten. 

b. Vdsterbotten: Of very low stature, with shorter skulls, and fairer 
than the preceding. 

c. Norrbotten: Pronouncedly brachycephalic and dark, somewhat 
taller, and more powerful build. 


The work referred to above has been treated here at such length be- 
cause it must be considered, at least for our investigation, the most im- 
portant and comprehensive survey of the physical anthropology of 
Sweden. A more critical evaluation of LUNDMAN’s work will be made in 
connection with the discussion of the results of this investigation. 


B. SEROLOGICAL INVESTIGATIONS 


1. ABO-blood groups 


Since the discovery of the AB0-system, serology has steadily under- 
gone a lively development. When larger amounts of data began to 
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accumulate, obvious differences became apparent in the blood group 
frequencies of the various groups of people. BoypD (1939) and LuUND- 
MAN (1948) have published maps showing the distribution patterns of 
the ABO-genes over the world. 

Perhaps the most striking feature in the geographical variation of the 
ABO blood groups is the Asiatic maximum of the B-gene which gradu- 
ally decreases in frequency towards the peripheral regions. Thus, in 
Europe, the decrease of the B-gene towards the west is the most typical 
feature of the distribution, a feeble increase in frequency in the most 
westerly parts is however found. 

The A-frequencies in Sweden are, according to Boyp (1939) higher 
than 30 per cent, and the B-frequencies lower than 10 per cent. It is 
worthy of mention that on BoyD’s maps the concept emerges that the 
Baltic Sea together with the Gulf of Bothnia represents a sharp sero- 
logical boundary for B-frequencies. 

The most recent synthesis of anthropological blood group studies is 
“The distribution of the human blood groups” by MOURANT, published 
in 1954. ABO- and MN-data which had already been compiled by BoypD 
are not included in the tables of this work but taken into account in the 
text and maps. MOURANT’s maps of Sweden 1954 (in the maps of Eu- 
rope) show the main features of variations within the country according 
to the material available at the time. Taking into account this limita- 
tion his generalizations are substantially correct (cf. Map 3). BECKMAN 
(1957) has given a preliminary report on ABO blood groups from 
northern Sweden. MOURANT (1958) has revised the maps of Sweden 
(in the maps of Europe) partly based on unpublished data in this 
study. 

For the northern part of the Scandinavian Peninsula MOURANT has 
given maps for several systems of blood groups, based mainly upon 
three investigations (ALLISON et al. 1952, 1956) on Norwegian and Swe- 
dish Lapps. The numbers of persons examined are fairly small — 183 
Norwegian and 346 Swedish Lapps (distributed into two series) — and 
for this reason the maps must be considered as approximations. No 
doubt exists, however, that these investigations, which included a great 
number of serological characters, have clearly demonstrated the special 
position of the Lapps with regard to the blood group frequencies. 

Values for 0 exceeding 60 per cent have been found all over the 
country south of the county of Vasternorrland. The northern part of 
the country has 0-values between 55 and 60 per cent. The correspond- 
ing region in northern Norway which possesses the maximum incidence 
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Map 3. Distributions of blood group genes A, B, 0, C, D and M in Sweden 
(after MOURANT). 
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of A has a minimum for 0. Values approaching 65 per cent have not 
been found in the Swedish inland and occur on the Scandinavian 
Peninsula only in Trondelagen (in Norway). (Map 3.) 


2. Rh blood groups 


According to FISCHER, the Rh-system is based on three very closely 
linked loci DCE. On account of the lack of balance, WIENER considers 
rh as one locus with multiple antigenic effects. Certain combinations 
are very rare. Thus, CdE has been found only a few times. In Sweden 
the mapping of the D-gene was based on 5 series from central and 
southern Sweden and on 2 series of Lapps. 

For Sweden only three series have been published which have been 
tested with anti-C, -D, and -E — one by BROMAN, and the two above- 
mentioned Lapp series. One of the latter has furthermore been tested 
with anti-c, -e, -C-+CY, and -C’. 

MOURANT’s map of the variation of D-negative frequencies shows a 
pronounced maximum for the D-gene in northern Scandinavia. Lap- 
land is located inside the isarithm for 6.25 per cent of Rh-negative indi- 
viduals. The isarithm for 16 per cent runs north of Dalecarlia. 

On the basis of the three mentioned series tested with anti-C, -D, and 
-E, MOURANT (1954) made approximate maps of the E- and C-genes. 
The frequency of the C-gene is, in northern Sweden, 50—60 per cent, 
and in southern Sweden 40—45 per cent, whilst the frequency of the 
E-gene for the entire country is 15—20 per cent. 

The Rh-system is characterized by a selection against the hetero- 
zygotes especially Dd. This kind of polymorphism is transient. 

Most of the workers in anthropological blood group research seem 
to have adopted FISHER’s theory of the Rh-blood groups and use 
FISHER’s notation (e.g., MOURANT, 1954). The author has used the same 
notations and treatment of the Rh-data. This is made for the sake of 
comparison without taking up any position in the scientific discussion 
between WIENER and FISHER concerning the true nature of the gene- 
tics of the Rh-factors. 


3. MNSs blood groups 


Most anthropological investigations have been carried out using only 
anti-M and anti-N. The M- and N-frequencies vary less than, for 
example, the frequencies of the ABO blood groups. The majority of the 
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examined populations in the world have between 50 and 60 per cent of 
the gene M. Mourant’s isogene map of Scandinavia shows that here, 
too, the Gulf of Bothnia forms a boundary. The highest M-values of 
Eurasia are found on its eastern, the lowest on its western side. Lap- 
' land has 40—50 per cent, the central part of the country 55—60 per 
cent, and the southern part somewhat lower frequencies, 50—55 per 
cent. The mapping is based upon four series. A large series (n=4,000), 
by WOLF (1946), gives 58.04 per cent of the M-gene. Mapping of the 
lower frequencies in Scania is based on a series of 1,368 individuals 
(GRUBB, 1953). The frequency of the gene M was 55.37 per cent. Two 
series from Swedish Lapps have been recorded (ALLISON et al., 1956). 
Among 153 Lapps from Vittangi the frequency of M was 44.77 per cent, 
and for 193 Lapps from all over the county of Norrbotten, 38.6 per 
cent. In the Norwegian Lapps (ALLISON et al., 1952) the frequency of M 
is higher (above 50 per cent). The frequency of the gene S is high 
among Lapps. The frequency of the NS-chromosome in both Norwegian 
and Swedish Lapps is among the highest in the world. 


4. P blood groups 


In young individuals the P-positive reaction may be only feebly de- 
veloped. MOURANT (1954) is of the opinion that much published P-data 
contain important errors of determination, and that no certain differ- 
ences have been found in Europe, except for the lower frequency of P 
among the Swedish Lapps. High P-frequencies have been found in 
Africa and Asia. 

A sample from the total population figures for Sweden, published in 
1947 by JONSSON, contained 23.69 per cent of P-negative individuals 
(n=1,089), which is equivalent to a frequency of the gene P of 51.33 
per cent. The series from Swedish Lapps (ALLISON et al., 1956) con- 
tained 39.90 per cent of P-negative persons (frequency of gene P=36.84 
per cent). In this work the old P-nomenclature has been used. Concern- 
ing new nomenclature see RACE and SANGER (1958). 


5. Serological anthroposystematics 


BoypD (1950) made a race classification based on serological data and 
distinguished six different races: 1) Early European, 2) European, 
3) African, 4) Asiatic, 5) American Indian, and 6) Australoid. Of these 
groups traces of only three can be discerned in the Swedish population 
— Early European, European, and Asiatic. 
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The Early European race is characterized by a high per cent of Rh- 
negatives, a very low B-frequency, a relatively high A,-frequency and a 
low M-frequency. This group is thought to be represented by the 
Basques. The Berbers also reveal characteristics similar to some ex- 
tent. The Early European group probably has some connection with 
postglacial Cro-Magnon Man. The connections between the Berbers and 
the population of the Swedish province Dalecarlia have, as previously 
mentioned, been discussed by several anthropologists. The Swedish 
Lapps though genetically distinct show some of the typical characters 
for Early Europeans in extremely high degree (low B, high A, and 
low M). The low frequency of Rh-negatives is not in accord with BoyD’s 
description of Early Europeans. 

The European race is characterized by a relatively high frequency of 
Rh-negatives, a relatively high A,-frequency, and intermediate frequen- 
cies of other genes. In the eastern part of the area, which, according to 
BoyD, is inhabited by the European group, a rise in M-frequencies can 
be noted (more than 65 per cent among Finns and Latvians). 

The Asiatic race is characterized by a high frequency of A, and B and 
a low frequency of Rh-negatives. BoyD describes the M-frequency as 
intermediate. (It must, however, be considered higher than in Early 


A, 
European and European.) BoyD also uses the phenotypical ratio me 
1 


as a systematic character for delineation of the Early European group 
which was said to have an index around 0.5. 


6. The change of blood group frequencies 


In earlier times blood groups were thought to be neutral to natural 
selection. Then the only possible explanation of the blood group varia- 
tions of the world would be genetic drift. After the discovery of a pos- 
sible selective value in the ABO-system by AIRD, BENTALL, and FRASER 
ROBERTS (1953) and subsequent work by other research workers (cf. 
MCCONNELL, 1957) it is now thought that blood group frequencies, like 
external characters, are altered by natural selection. MOURANT (1956) 
has discussed the change of gene frequencies due to selection. He points 
out that when selection may alter the gene frequencies of different 
haemoglobins within a few hundred years, the ABO blood groups may 
respond to selection in periods of the order of two thousand years. Some 
of the other blood groups may, however, be stable over still longer 





22 LARS BECKMAN 





periods — longer than for most of the external characters used in phy- 
sical anthropology. 

The discoveries of selective values in the blood groups do not, how- 
ever, exclude the possibility of genetic drift being an important source 
of frequency variations. 

The most important source of frequency variation is undoubtedly 
migration. During the last millenia human populations have shown a 
rapid increase of size and a tremendous mobility. MOURANT (1956) sta- 
ted: “In general it may be said that where history shows populations to 
have a common origin they do have similar blood group frequencies.” 
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IV. THE AUTHOR’S INVESTIGATIONS 


The results of this investigation are treated in two different sections. 
In the special section a comparative analysis of the variations within 
the eleven main regions is carried out. In the general section all avail- 
able material is compiled into isarithmic maps for the whole country 
and their bearing on the anthropology of Sweden is discussed. 


A. MATERIAL AND METHODS 


1. Material 
The material for this investigation has been derived mainly from 
three sources: 


a) Determinations of blood groups in the Armed Forces. 
b) Blood donor campaigns sponsored by the Swedish Red Cross. 


c) Determinations of blood groups made in paternity cases at the Blood 
Group Serological Department of the State Laboratory for Forensic 
Chemistry, Stockholm. 


a) THE CONSCRIPT MATERIAL 


Information about the determinations in the Armed Forces have been 
obtained partly from the military hospitals, and partly from the rolls 
in the personnel divisions of the different regiments. (In certain regi- 
ments information about the parish of birth was recorded whereas in 
other regiments this was not included; in such cases I consulted the 
rolls, which always contain information about the parish of birth.) 


b) THE BLOOD DONOR MATERIAL 


The data from the blood donor campaigns in the different counties 
have been obtained from the various sections of the Red Cross. Each 
individual has been registered in accordance with his place of residence. 
In some cases compilations of the data by parishes in the form of tables 
were received. In others the data of each individual was on index cards. 
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The first blood donor campaign took place in the county of Malméhus 
in 1952. The result was published in 1953 by WILLERT and WINBLAD. 


c) THE PATERNITY MATERIAL 


Blood group determinations in connection with paternity cases have 
been recorded at the Blood Group Serological Department, State Labo- 
ratory for Forensic Chemistry. Such official ledgers may not be removed 
from the Department; therefore, through the courtesy of the Head of 
the Blood Group Serological Department, Professor B. BROMAN, the 
material for the years 1948—56 was microphotographed. In no cases 
have children been included in this investigation. Each individual has 
been registered in accordance with his place of residence. This was done 
in certain regions according to a previously decided regional classifica- 
tion. (See chapter on regional classification.) 

The further utilization of this material is difficult because no uniform 
method has been used for entering the information about the place of 
residence. In some cases the home parish is entered, in others the name 
of the village or town. 


2. Testing methods 


a) THE CONSCRIPT MATERIAL 


Official communication No. 10, 1946, of the Military Health Service 
(Férsvarets sjukvardsférvaltning), contains instructions regarding exa- 
mination of the blood groups of Armed Forces’ personnel. The examina- 
tion, it is stipulated, shall comprise a control of both red cells and se- 
rum. In cases with an uncertain result 5 ml venous blood are to be sent 
to the State Laboratory for Forensic Chemistry for further investiga- 
tion. Additional detailed instructions are contained in the official com- 
munication of the Military Health Authorities (Férsvarets sjukvards- 
styrelse) No. 4, 1954. Previously test-sera had been obtained through 
the State Bacteriological Laboratory. Now the sera are supplied by the 
State Laboratory for Forensic Chemistry. The data have in most cases 
been obtained from conscripts who have served after 1947. For this 
reason, the material may be considered rather reliable from the point 
of view of the determinations. In the northern counties, with their large 
areas and scanty populations, older yearly contingents have also been 
included. There is understandably a strong tendency to differentiate in 
the ethnological study of blood groups between the results of determina- 
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tions in the military services and those carried out by specially trained 
people at the serological laboratories. It must, however, be stressed 
that present-day methods for determining the blood groups of conscripts 
in Sweden are generally reliable enough to be used with confidence for 
the detection of major group differences. Existing anomalies in the 
composition of the material may be measured, and less reliable series 
excluded. The conscript material permits classification according to 
parish of birth — not only according to the place of residence — in 
contrast to such records as have been kept for blood donors. This in- 
creases the value of the military material from the point of view of 
regional representation. 


b) THE BLOOD DONOR MATERIAL 


During the different blood donor campaigns the ABO0-determinations 
have, as a rule, been carried out in the laboratories of the hospitals of 
individual counties. The determinations from the blood donor cam- 
paigns in Jimtland county, however, were all made at the State Labo- 
ratory for Forensic Chemistry in Stockholm. In all cases, serum control 
was included in the ABO-determinations. Commercial sera were used. 


In laboratories in different parts of the country only an agglutination 
test with anti-D has been carried out. As a rule, an anti-D of blocking 
type was used, a saline-enzyme method with papain as enzyme being 
employed. The test sera were obtained from the State Laboratory for 
Forensic Chemistry in Stockholm. Blood which had been found to 
react negatively was sent to the Rh-laboratory for control with anti- 
CDE. The final classification into Rh-negatives and “partials” has thus 
been carried out in Stockholm under the supervision of Professor BRo- 
MAN. 


c) THE PATERNITY MATERIAL : 


A,A,BO. The determinations were carried out with both serum control 
and absorption. Good A,-reagent (anti-H) was obtained from the eel. 

MN. The determinations were made by agglutination tests with two 
different M- and N-sera, and by absorption. 

Rh. The determinations were made with saline-enzyme agglutinating 
anti-C + CY, -D, and -E. 

The P-determinations were carried out according to JONSSON’s me- 
thod (see RACE and SANGER, 1950, pp. 74—76). The samples from the 
paternity cases have been tested more thoroughly than almost any 
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other P-material. Credit for the existence in the country of this technic- 
ally exceptional material is entirely due to Dr. JONSSON. Furthermore, 
since the data for the children, with their feebler P-reaction, have not 
been included in this investigation, the material can be regarded as the 
best possible for population genetics. 


3. Statistical methods 


The material has been distributed primarily in small samples. By 
combining these first divisions, larger regional samples have been ob- 
tained. For these final regional samples the frequencies of the genes 
were calculated. The differences between observed and expected fre- 
quencies have been tested by the z*-method. 

The significance of the regional variation between the subregions and 
different main areas was measured by calculating heterogeneity-7’ ac- 
cording to the formula: 


ee 
pg 


x (S(ap)—np) ; 


where G=1—P (FISHER, 1954). 


a) ABO BLOOD GROUPS 


The frequencies of the three genes, A, B, and 0, have been calculated 
by the formulae 


where A, B, and 0 are the frequencies of the different blood groups in 
the population. 

BERNSTEIN (1930) gave a simple method for the correction of the 
frequencies of the genes. The results obtained thereby differ only 
slightly from those obtained with FISHER’s maximum likelihood me- 
thod. The corrected values pc, qc, and re for p, q, and r are calculated 
by means of the formulae: 
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In the maps and the tables the values for the gene frequencies are 
given in per cent. 

The genetical reliability of the series has been tested according to a 
formula proposed by STEVENS (1950) : 





where D=1—(p+q-+r). 


pq 
where D=1—(p+q-+r). 


x =2 n( we )v (one degree of freedom), 


The occurrence of less reliable series must be considered in the map- 
ping. Significant differences from the expected values may arise from 
errors in the serological determination, in the sampling or both. Military 
determinations of the blood groups are commonly considered inferior 
in serological technique to those made during a blood donor campaign 
or in paternity-cases. While military determinations are no doubt in- 
ferior from a technical point of view, they may, on the other hand, be 
regarded as far superior from the point of view of sampling. 

For the calculation of A,A,B0-frequencies the following formulae 
have been used: 





p,—1—)0+A,+B+A,B; 





p,=/0+A,+B+A,B—|B+0; 


q =1— Jo+. A 
r =/0 


The corrected values have been calculated by means of the following 
formulae: 
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b) RH BLOOD GROUPS 











For series which have been tested with anti-D only, the frequency of 
the gene d was calculated as 


Ee dd : 
where dd is the frequency of D-negative cases. 

The frequency of the gene D then becomes = 1—|/dd. 

No reliability test is possible. When testing with anti-C and -E the 
frequencies of the genes C, c, E, and e are calculated in an analogous 
way. 

Of the eight possible chromosome combinations, two (CDE and CdE) 
are so rare that they may be disregarded in calculations of chromo- 


some frequencies. By doing so the calculations may be simplified. The 
method described by MOURANT (1954) has been used. 
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c) MN BLOOD GROUPS 





The frequencies of the genes M and N were calculated by means of 
the following formulae: 








al nah 
2n 
2NN+MN 
N = —-——_;; 
2n 


For testing the agreement between expected and observed frequen- 
cies, the following formula has been used: 
>. n(MN?—4-MM-NN)? 
= (2 MM MN)?- (MN 2NN}? (one degree of freedom), 


where MM, MN, and NN designate the numbers of observed genotypes. 
The formula was given by FISHER (cf. RACE and SANGER, 1950). 








d) P BLOOD GROUPS 


The frequency of the gene p was calculated as 
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where pp=frequency of P-negative individuals. The frequency of the 
gene P=1—Vpp. The genetical reliability cannot be measured. 


e) HETEROGENEITY 


In testing the regional heterogeneity for the genes A, B, and 0, the 
frequency of the A+AB-individuals has been used to measure the va- 
riation of the gene A, the B+AB-frequency for that of the gene B and 
the 0-frequency for that of the gene 0. The frequency of A,+A,B was 
used to measure the variation of the gene A,. In the Rh-system the va- 
riation was tested by using the relative frequencies of C-, D-, and E- 
negative persons, and in the P-system by using the frequency of P-nega- 
tive individuals. In the MN-system the heterogeneity of the genes M and 
N was tested by the ratio aes As the heterozygotes can be dis- 
tinguished here, it is possible to analyse directly the frequency of the 
genes. 

In testing the regional heterogeneity between different samples the 
limit of significance has been regarded as P=0.02. When testing the 
consistency of the material, however, a significance limit of P=0.05, 
has been used. 

- FRASER ROBERTS (1953) introduced a method of giving the best pos- 

sible description of the regional variations of the ABO-frequencies by 
progressive addition of small areas into larger aggregates, and testing 
for the heterogeneity within and between regions. This method is very 
valuable when dealing with areas with a small range of variation for 
certain genes (e.g. the B-gene in England) where large samples and 
careful examination are needed to find out reliable geographical bor- 
ders. 

In this study, data for some systems obtained from different sources 
(regionally divided in different ways) have been taken into considera- 
tion in the maps which has prevented a pooling and analysis according 
to the method outlined above. FRASER ROBERTS (1953) stated that for 
Great Britain it is difficult to draw isogene maps (because of the small 
variation) and it would be better to separate large areas and give the 
figures for each area instead. Since in the Swedish material a rather 
wide range of variation has been found the isogene maps have been 
considered to be adequate descriptions of the homogeneous and hetero- 
geneous areas of the country. 
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4. The regional classification 


Because of the necessity of treating different blood group data of 
varying origin and size separately, specific regional classifications for 
the different series of data have been used. The report has, however, 
been based on the division of the country into 11 main regions. This 
regional classification is the same for all materials. It is not claimed 
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Map 4. Division into conscription areas. 
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that this classification represents the most suitable one from the point 
of view of anthropogeography. It is merely a useful classification for 
the purpose of describing the data and for locating regions quickly by 
reference to some simple figures. 


a) THE CONSCRIPT MATERIAL 


Military conscription areas do not always correspond to counties. The 
units of which conscription areas are composed are the jurisdictional 
districts. The conscription areas are shown on Map 4. In a number of 
instances, county and conscription area coincide. In some cases infor- 
mation about the parish of birth was not available, which necessitated 
giving the data of each military unit as a whole. It must be recalled 
that in these instances the military unit represents the conscription 
area, not the county. The symbols of the infantry regiments (i.e. I: 1) 
correspond to conscription areas on Map 4. 

For the main regions I—VI and a part of the main region VII the 
primary distribution of the ABO blood groups was made by parishes. 
An individual investigation of the numerous small parishes in southern 
and central Sweden would have been prohibitively expensive. With the 
divisions in southern Sweden, the regional classification underlying the 
paternity material has been used as far as possible (see below). 


b) THE BLOOD DONOR MATERIAL 


In some counties investigations covering practically every parish 
have been carried out, e.g., in Jimtland, whereas in other counties, the 
blood donor campaign has been restricted to a smaller area, e.g., the 
region around Lulea in Norrbotten. The material is presented by coun- 
ties, and where possible, divided still further into sub-regions. 


c) THE PATERNITY MATERIAL 


A primary division of the 11 main regions into subregions was made. 
The unit of the division was the jurisdictional district. The regional 
division is shown in Map 5. The names of the jurisdictional districts 
(and assize divisions) entering into the different regions are found in 
the adjoining table, with the exception of regions I and II (counties of 
Norrbotten and Vasterbotten), where the material has been primarily 
distributed over parishes. 
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TABLE 1. Regional division of the paternity material. 








Main Sub- ee yore . ti 
a Jurisdictional districts and assize divisions 
region | region 





| Ramsele, Resele, Fjallsjo 

Natra, Sjalevad, Arnis 

Sollefteé, Botea, Angermanland s., Nordingra 
Indal, Ljustorp, Skén, Njurunda 

Medelpad w. 





Hammerdal 

Lit, Réd6n 

Offerdal, Undersaker 

Ragunda, Revsund-Brunflo, Nias 
Hallen, Oviken, Berg, Sunne 
Sveg, Hede 


Delsbo, Ljusdal 

Bergsj6, Forsa, Enanger, Ala 
Arbra, Jarvs6, Bollnis 
Giastrikland w. 

Gastrikland e. 


Sarna, Idre, Alvdal, Mora 
Malung 

Orsa, Rattvik 

Leksand, Gagnef 

Nas, Vasterberg 

Falu n. and s. 
Hedemora, Folkare 





10 OF &- WD 


Norberg, Skinnskatteberg, Vagnsbro, Overtjurbo, part of Snevringe 
Akerbo, part of Snevringe, Norrbo, Tuhundra, Siende, Yttertjurbo 
| Ala, Simtuna, Torstuna, Norunda, Bilinge, Vaksala, Ulleraker, 
| Hagunda, Lagunda, Asunda, Trégd, Habo, Bro 
| Orbyhus, part of Oland 
| Rasbo, part of Oland, Frésaker 
| Arlinghundra, Nardinghundra, Lyhundra, Bro, Vaté, Langhundra, 
| Seminghundra, Sjuhundra, Frétuna, Linna, Vallentuna, Aker 
| Danderyd, Virmdé, Svartlésa, Sotholm, Sollentuna, Fiarentuna, 
| Stockholm 
W. Rekarne, E. Rekarne, Aker, Selebo 
Oppunda, Villattinge, Daga, Oknebo, Hélebo, R6én6, Jénaker 


Alvdal, Fryksdal 
Jésse, Nordmark, Gillberg, Nias 
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TABLE 1 (continued) 








| Main eas a ‘ — 
: Jurisdictional districts and assize divisions 
| region 





| Kil, Nyed, Viise, Karlstad, Grums, Olme, Visnum 
| Téssbo, Vedbo, Nordal, Sundal, Valbo 
| Karlskoga, Grythytte, Hillefors, Nya Kopparberg, Linde, Rams- | 
| berg, Fellingsbro, Nora, Hjulsjé 
| Orebro, Glanshammar, Kumla, Sk6llersta, Asker 
Edsberg, Grimsten, Sundbo 
| Vadsbo, Kakind 
Skaning, Valle, Kinne, Kinnefjarding, Kalland 
| Ase, Viste, Barne, Laske 
Vine, Flundre, Bjarke, Ale, Kulling, Vittle 
| Gudhem, Vilske, Vartofta 
| Giisene, Veden, As, Redviig, Bollebygd 
| Mark, Kind 


| Finspangaliin, Brabo, Memming, Lésing, Ostkind, Bjérkekind 
| Gullberg, Boberg, Aska, Vifolka, Valkebo, Hanekind, Kinda 
| Akerbo, Skirkind, Bankekind, Hammarkind 
| Ydre, Géstring, Lysing, Dal 
Vedbo, Vista, Tveta 
| N. Tjust, S. Tjust, Sevede 
| S. Vedbo, Ostra, Vastra 
| Tunaliin, Aspeland, Stranda, Handbérd 
| Mo, Ostbo, Vastbo 
Sunnerbo 
| Norrvidinge, Allbo, Kinnevald 
| Konga, Uppvidinge 
N. More, S. MG6re 
Akerbo, Slittbo, Runsten, Algutsrum, Méckleby, Grisgard 
Ostra, Medelstad, Briikne, Lister 





Vette, Tanum, Bullaren, Sérbygden, Kville, Tunge, Soteniis, 
Stangenis 
Lane, Inl. Frikne, Orust w., Orust e., Inlands Torpe, Inlands 
Nordre, Inlands Sédre, Hisings 
Géteborg, Askim, Savedal 
| Fjare, Viske, Himle, Fauras, Arstad, Halmstad, Ténnersjé, H6k 
| Bjare, S. Asbo, N. Asbo 
| Luggude, Onsjé, Rénneberg, Harjager 
E. Géinge, W. Géinge, Villand, Gard 
| Frosta, Fars 
| Torna, Bara, Oxie, Skytt, Vemmenhdég, Ljunit, Herrestad 
| Albo, Ingelstad, Jirrestad 
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Map 5. Regional subdivisions in the 
paternity material. 


B. SPECIAL SECTION 


1. Main region I. The county of Norrbotten 


a) EARLIER ANTHROPOMETRICAL INVESTIGATIONS 


This main region contains in addition to the Swedes Lappish and Finnish 
elements. 

Though a number of anthropometric surveys exist, the racial analysis of 
Norrbotten cannot be considered complete. Apart from FLODSTROM’s work and 
the information in The Racial Characters ..., a previously mentioned special 
study (LUNDBORG, DAHLBERG, and WAHLUND, 1932—1941) has been made of 
the Lapps. For Lappish men aged 25—50, the following data are available 
from the counties of Norrbotten, Vasterbotten, and Jamtland. 
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TABLE 2. Anthropometrical data for Lapps aged 25—50 from the 
counties of Norrbotten, Vasterbotten and Jdmtland. 





= | 

face ool 

Cephalic : Stature, Dark eyes, | Dark hair, 

‘. | breadth, | 

index ecm. % % 
mm. 


| 
| 
| 
| 
| 
| 
| 
| 





Karesuando 
Jukkasjarvi 
Gallivare 

Jokkmokk 





Arvidsjaur 


-Arjeplog a 








Viasterbotten | J 141.4 | 158.0 








Jamtland | 4 | 139.5 | 158.7 














| All Lapps | 83.4 4.4 | 159.3 


Nos. 1—10 of the Martin scale have been classified as light eyes, Nos. 11—16 
as dark eyes. Fair hair corresponds to the Nos. 7—26 and 1—3 of the scale 
of FISCHER, dark hair to the Nos. 4—6 and 27—28. 

The frequency of dark-haired individuals increases towards the north, and 
shows a significant heterogeneity (0.01 >P>0.001). Eye color presents a lower 
degree of heterogeneity (0.05 >P>0.02). Compared with the Lapps of northern 
Norrbotten, those in the southern part show less pronounced Lappish features. 

-Northern Sweden contains interesting ethnical components. Often the mate- 
rial is not sufficient for detailed mapping, if the vast magnitude of the area is 
taken into consideration. To establish a more reliable basis for comparisons of 
anthropometrical and serological data, an analysis of the anthropometrical 
data on which LUNDMAN’s maps are founded, has been made in the case of 
the counties of Norrbotten and Vasterbotten. The results of the analysis agree 
in general with LUNDMAN’s maps. 

For a further reliability control of the anthropometric maps of the three 
northernmost counties, the primary material in the Racial Characters of the 
Swedish Nation has been rearranged according to parishes. The regional clas- 
sification was the same as that used for examination of the blood group data 
of the conscript material (BECKMAN 1956). 

Detailed results in the form of tables, available at the State Institute for Hu- 
man Genetics, are too lengthy for reproduction here. I restrict myself, there- 
fore, to the statement that, on the whole, the results confirm the earlier de- 
tailed maps. 

It can be stated, further, that the frequency of concave nasal bridge profiles 
seems to be higher in the northeastern part of the county (0.02>P>0.01), and 
that the lowest frequency is found in the region of Luled. In Overlulea and 
Jokkmokk (subregions 3 and 9 in the following classification of the conscript 
material) the frequency of brown-eyed individuals is lowest, and that of fair- 
haired and red-haired highest. 
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b) SEROLOGICAL INVESTIGATIONS 


i. The conscript material 


For 8,163 conscripts from the Norrbotten regiment (I: 19), data concerning 
blood group and parish of birth have been taken from the rolls. By combining 
figures for some of the parishes of original distribution, 17 regions have been 
designated. Older conscript data have also been included, since it was intended 
to cover the vast county of Norrbotten as completely as possible with regard to 
the interesting anthropological conditions (e.g., the Lapps). In other cases, 
wherever possible data from the last 10 years have been used, assuming a con- 
tinual improvement in determination techniques. 

The following regional distribution gives the names of the parishes entering 
into the subregions. The numbers are found on Map. 6. 


Region Parishes Region Parishes 

Arvidsjaur Ranea 

Arjeplog Tore, Nederkalix 
Jokkmokk Overkalix 

Gallivare Karl Gustav, Nedertornea 
Jukkasjarvi, Karesuando Hietaniemi, Overtornea 
Pitea, rural community Korpilombolo 

Alvsby Tarend6, Junosuando 
Nederlulea Pagala 

Overlulea, Edefors 


1 
2 
3 
4 
5 
6 
7 
8 
9 


The western regions — the parishes of Lapland — are very large; those in 
the east comparatively small, with the Lapland regions forming natural geo- 
graphical units. These also coincide with the natural migration tracks of the 
respective Lapp groups, in their seasonal herding trips among the intricate 
systems of lakes and rivers. Subregions 11, 12, 15, and 16 are grouped along 
the Kalix river, while subregions 13, 14, and 17 are situated along Torne and 
Muonio rivers. 

The distribution within the part regions is shown in Table 3. 

The 7’-test for the consistency of the constituent samples and the total mate- 
rial shows a significant difference for two of the subregions (4 and 8). One of 
them reveals a surplus of AB, the other a deficiency. If y* alone had been con- 
sidered for the whole area, the consistency of the material would have been 
regarded as satisfactory. This illustrates the necessity of conducting a separate 
examination of the consistency of each constituent sample. 

The frequency of A+AB shows a significant heterogeneity (y° 
16 d.f., P<0.001). 

The frequencies of A vary between 26 and 43 per cent. Two separate areas 
with a higher frequency of A can be distinguished, viz., a tract farthest north 
and a southern area (subregion 2). Subregion 3 exhibits lower frequencies, a 
gap in the otherwise decidedly “Lappish” values. Subregion 3 (Jokkmokk) is 
the centre of one of the purest Lappish stocks (COLLINDER, 1957). Anthropo- 
metrical as well as serological data indicate that in the Jokkmokk population, 
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TABLE 3. ABO blood groups and gene frequencies. 


(Conscript material) 
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Map 6. Distribution of the A, 
B and 0 genes according to 
the conscript material (per- 
centage frequencies). 
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as represented by samples from conscripts, the Lappish element is weaker than 
in the other parishes of Lapland. This supports the assumption that here the 
Lapps have intermingled in lesser degree with the other population. Kiruna 
with Vittangi has A-frequencies above 40 per cent. Geographically this area is 
connected with regions 15 and 16, which likewise exhibit high frequencies. 
Thus it appears that maximum values are gathered around the upper course 
of the Kalix river. 


TABLE 4. ABO-blood groups and gene frequencies in the town 
of Kiruna. 








a | B | aB | 0 2 p | 4 








| 
| 
| 
| 
| 


| 
| 


aie 
| a 4 s | 6 | 64 | 216 deioia | ea 3.3 


The ABO-data from Kiruna (see Table 4) are of a typical Lappish distribution, 
despite the fact that the population of the town is by no means pure Lapps, 
though this element is considerable. It should be pointed out that Kiruna is 
not an urban community in the common sense of the word, but comprises. 
several incorporated communities of rural character. 


y° for the frequency B+AB shows a significant heterogeneity (y°=79.16, 
16 d.f., P<0.001). Since historical evidence suggests an important Finnish ele- 
ment, high frequencies for B might be expected in Norrbotten. Nevertheless, 
only subregions 13 and 14 present frequencies for B above 10 per cent. In 
Norrbotten the Lappish element is probably important, and the Lapps have 
very low frequencies for B. The B-frequencies of a Lappish—East-Baltic mixed 
population ought to correspond roughly to the average for Sweden, i.e., be- 
tween 7 and 8 per cent. A significant heterogeneity for B+AB (y*=13.29, 
1 d.f., P<0.001) exists within subregion 5, which consists of the two parishes 
Karesuando (in the north) and Jukkasjarvi (in the south). The B-frequency is 
about 14 per cent in Karesuando (n=85), and as low as 6 per cent in Jukkas- 
jarvi (n=456). The low B-frequencies which may be interpreted as indicating 
the presence of Lappish elements, are concentrated mainly in the regions along 
the upper course of the Kalix river, thus in the regions which also exhibit the 
high frequency for A. The adjoining town of Kiruna shows a low frequency 
for B. No significant difference in B-frequency exists between the coastal re- 
gion and the Lappish area. How, it may be asked, is the concentration along 
the valley of the Kalix river of regions with low frequency for B to be inter- 
preted, if we assume that this region — at least along the lower river course — 
is not a real Lappish kernel area? Since the Lapps doing military service are 
very few whatever Lappish traits are remarked in the conscript material must 
be mainly the result of Lappish intermixture during earlier generations. Thus 
we should discern the strongest Lappish traits in tracts where the Lapps have 
been undergoing long-time assimilation, and the feeblest where they have 
intermingled with the other populations to a smaller extent. It is possible that 
the upper Kalix valley contains a higher percentage of an old assimilated Lap- 
pish population than the typical mountain districts. It is not only the Lapps 
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who have low frequencies for B, but also other old populations in western 
Europe. A number of facts, e.g., the high frequency for 0 in the coastal districts 
of northern Norrbotten, points towards a west European influence there. This 
may also be responsible in part for the relatively low B-frequencies in the 
lower Kalix valley; while low B-frequencies in the upper part are probably 
due to Lappish elements. 

The frequency of the 0-group shows a significant heterogeneity (y°=78.91, 
16 d.f., P<0.001), with frequencies varying between 51.9 and 66.9 per cent. 
Higher values are concentrated mainly in the coastal region, but continue also 
into region 12 (Overkalix). 


ii. The blood donor material 


The blood donor campaign in Norrbotten county has so far covered only 
Lulea and the surrounding country. 

We have thus, at present, only one sample (cf. Table 5) from the Lulea 
area. This consists of four-fifths of the town’s citizens. The others come from 
the communities of Nederlulea and Ranea. 


TABLE 5. ABO- and Rh-data from the Luled area (blood donors). 








| | | | | | % | % 
| AB! 0 | ££ p | a|r |ptatr] D- | 5 | ae 
| | | | | | fee | 


| 





d-gene | 





| | | | | | | | 
| 805 | 196 | 127 | 726 | 1.854 | sib a 8.3 | 62.3, 100.33 | 385 | 20.8) 45.6 


The ’-test shows good agreement between the expected and the observed 
frequencies. For the AB0O-frequencies, agreement with the conscript material 
is good. 

The frequency of D-negative individuals is as high as 20.8 per cent — ap- 
parently more than MOURANT’s map suggested. The high frequency can hardly 
be explained as the result of serological errors, since the preliminary grouping, 
carried out in the hospital at Lulea, was followed by the dispatch of all D- 
negative samples to Stockholm for control at the State Laboratory for Forensic 
Chemistry. This high frequency might possibly be associated with south-Swe- 
dish influence in coastal area which, for diverse reasons (e.g. relatively high 0), 
may be assumed. LUNDMAN (1946), in his work Baltoskandia, has assumed the 
existence of a special Lulea group. 

The distribution between the Rh- and ABO-blood groups shows that the fre- 
quency of D-negative individuals is higher in the 0-group than in the A-group. 


TABLE 6. 


























| Total 
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The frequency of D-negative individuals within the A- and 0-groups shows 
a significant heterogeneity (y°=21.44, 1 d.f., P<0.001). 

The combination 0, D-negative which is the most suitable for blood donoyr- 
ship has been overrepresented; one is tempted to consider, therefore, whether 
during the blood donor campaign some kind of selection in favor of this com- 
bination has not taken place. The normal ABO-distribution does not fit in with 
such an assumption, however. 

If selection with regard to 0 had taken place, the frequency of 0 should 
have been higher. 


iii. The paternity material 


From this county there are data for 578 individuals (503 individuals for the 
Rh-system). The material has been divided into 5 subregions. 

The subregions in the foregoing classification of the conscript material that 
correspond to the subregions in the classification of the paternity material are 
indicated below. 


Corresponds to the subregions in 
the conscript material 
1, 6, and 7 
2, 3, and 4 
4, 15, 16, and 17 
8 and 9 
10, 11, 12, 13, and 14 


Subregion 


The A,A,B0-system 


Table 7 gives the gene frequencies for the respective samples, which are all 
of satisfactory consistency. The most striking feature is the Az-frequency in 
the subregions 1, 2, and 3 — unusually high for Swedish conditions (above 
17 per cent). Frequencies of 10—11 per cent are found in the subregions 4 
and 5. The difference in the frequencies of Az++A:B between regions 1—3 and 
regions 4—5 gives y°=7.73, 1 d.f., 0.01>P>0.001; thus the difference between 
the coastal area and the inland is significant. As-frequencies as high as observed 
in subregions 1—3 have never been encountered before except in pure Lap- 
pish samples. Since our material is a sample of the total population of Norr- 
botten, the result must be interpreted as indicating a considerable Lappish in- 
fluence in the population of the Norrbotten Inland. (Cf. the earlier results from 
the conscript material.) No other reasonable explanation of the high A:-fre- 
quencies seems possible. 

The difference between the A+AB-frequencies from regions 1—3 and re- 
gions 4—5 gave y°=2.47, 1 d.f., 0.2>P>0.1. 

Table 7 shows, furthermore, that the frequencies for the B-gene are highest 
in regions 4 and 5. This implies an eastern element in these regions; it sup- 
ports the earlier observation of the conscript material, and, to a certain extent, 
blood donor study. The lower frequency for Az also points to an eastern influ- 
ence. The difference in the frequencies B+ AB between the regions 1—3 and 
4—5 gave, however, 7°=3.67, 1 d.f., 0.1>P>0.05 which is not significant. 
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TABLE 7. A,A,BO groups and gene frequencies. 








rere 
regions 


~ | fan) x | | p+atr 





| 

| 28 | 42/116 0.03| 15.4 17.0, 7.6| 60.0 100.21 | 
| 31) 28 | 4] 42|115| 0.39| 16.6) 17.3) 6.3) 59.8 100.76 | 
| 17 Pies 25) 73| 0.02| 18.1) 17.9) 5.3) 58.7) 99.79 
| 24 | | 56|160| 1.90| 18.3) 11.2) 10.0| 60.5] 98.34 


14 | 4 44/114) 0.62 18.8 10.3) 9.6| 61.3) 101.09 


168 | 111| 61 | 13 |209|578| 0.05| 17.5| 14.2| 8.1|60.2| 99.87 




















The Rh-system 


The frequencies of the different subgroups can be seen in Table 8. 


TABLE 8. Rh groups. 








DE | D 





19 
20.6 


15 
14.4 


15 
9.2 23.1 


21 23 
14.8 16.2 











17 24 
17.0 24.0 











12.0 











| | | | 
Total | 25 87 96 | 4 | | | ee 
| | 


% | 51.09] 1.59 | | | 10.13 | 


17.30; 19.09; 0.80 

The greatest frequency variation among the different regions is found in the 
CDE-group which shows no significant heterogeneity (y°=8.00, 4 d.f., 0.1> 
>P>0.05). Between regions 2 and 3 we obtain 7*=6.45, 1 d.f., 0.02>P>0.01. 
CDE-frequencies seem thus to decrease toward north-east. Pure nomadic Lapps 
seem to have a low CDE-frequency. This, like the ABO-data, suggests a stronger 
Lappish element in the population of the northeastern part of the county. The 
frequency of Rh-negative individuals is lowest in regions 1—3, and highest in 
the coastal area, a predictable result, since the Lapps are known to possess 
low frequencies. The result of the blood donor campaign in the Lulea area, 
furthermore, showed a higher frequency of Rh-negative individuals. The dif- 
ference between coastal region and inland is, however, not significant. 
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TABLE 9, Frequencies of the Rh genes. 








Subregions | D-gene d-gene C-gene c-gene | E-gene e-gene 





| 
| 

72.4 | 27.6 46.8 53.2 
| 77.8 


| 
66.1 33.9 48.1 51.9 | 
67.1 | 32.9 44.5 55.5 | 82.3 
62.5 | 37.5 46.9 53.1 | 83.1 
63.9 | 36.1 392 | 608 | 2 | 768 


65.76 | 34.24 45.21 54.79 


| 
| 78.0 
| 














| 
| 
| 
| 


Total 


The frequencies for the genes C, D, and E are shown in Table 9. No signi- 
ficant heterogeneity exists for the frequency of C- and D-negative individuals. 


The MN-system 


The consistency of the material is satisfactory. Throughout the entire area, 
the frequency of the gene M lies above 61 per cent. This is not in agreement 
with MOURANT’s map which gives the frequency as below 50 per cent, and 
falling to 45 per cent. The frequency of - : oo shows no significant he- 
terogeneity (y°=4.34, 4 d.f., 0.5>P>0.3). Since we know that the Lapps have 
lower M-frequencies, lower frequencies might have been expected in sub- 
regions 2 and 3, and higher ones in, for example, region 5. This is not the 
case. The result seems rather to indicate that an eastern element indicated by 
a relatively high frequency of M, is distributed throughout Norrbotten county. 

It may be asked why does the Lappish influence fail to appear in the form 
of low M-frequencies in subregions 2 and 3, when the A:.-frequencies show 
such a distinct Lappish influence? A mixture of a Lappish population having 
about 40—50 per cent M and a Finnish population having more than 65 per 
cent M may very well produce about 60 per cent M. If the Finnish element had 
been predominant, frequencies even higher than the existing ones might have 
been expected. The Finnish element in Norrbotten county is derived from the 
East-Finnish stock (LUNDMAN, 1940), who shows about 66 per cent M (Mov- 
RANT, 1954). After an introgression, the high frequency of the gene Az should 
survive the low frequency of M, since the difference between Lapps and other 
populations is considerably greater with regard to the frequencies of Az. 


TABLE 10. MN groups and gene frequencies. 
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The P-system 


The table shows that the frequency of P-positive individuals is lowest in sub- 
regions 2 and 3. The difference between subregions 2—3 and subregions 1, 4, 
and 5 gave y°=13.33, 1 d.f., 0.001>P. There is thus a significant difference 
between the coastal and inland areas, as might have been expected, since earlier 
investigations of the Lapps revealed a lower frequency of P-positive indivi- 


duals. 


TABLE 11. P groups and gene frequencies. 


n | P-gene | p-gene | 








Subregions P+ | 





93 
76 
50 


41.8 58.2 
31.50 43.9 56.1 


| 

33.91 
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| | | 18.75 56.7 43.3 
| | 


19.83 | 55.5 | 44.5 
| 





19.30 | 56.1 43.9 








92 





' Total 23.70 | 51.32 | 48.68 


iv. Summary 


A-frequencies are highest in the north-east and the south-west. A:-frequen- 
cies are lowest in the northern coastal area and highest in the inland. B-fre- 
quencies are highest in the east and lowest in the valley of the Kalix river. The 
frequencies of 0 are highest in the coastal area. 

The frequency of Rh-negative individuals is high around Lulea but low 
elsewhere, while the M-frequency is homogeneous and higher than 61 per cent. 
In the inland the P-frequency is lower than in the coastal area. 


2. Main region II. The county of Viisterbotten 


a) EARLIER ANTHROPOMETRICAL INVESTIGATIONS 


Apart from examinations of Vasterbotten conscripts, the county has not 
been the subject of any exhaustive anthropological investigations. For this, as 
for many other regions, our knowledge about the variations of certain charac- 
ters is based mainly upon FLopsTROM’s tables of 1926, which deal with 1,239 
examined individuals distributed over 11 assize divisions. LUNDMAN has put 
the results in map form. 

Detailed analysis of the primary material for “The Racial Characters ... 
generally confirms LUNDMAN’s earlier mappings, which may thus be endorsed 
as satisfactory material for anthropometric comparison. 


” 


b) SEROLOGICAL INVESTIGATIONS 


i. The conscript material 
The material comes from the infantry regiment in Umea (I: 20). Here, as in 
the case of Norrbotten county, a number of conscripts belonging to classes of 
earlier years have been included. 
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In the investigations the following regional classification has been used: 


Sub- Sub- 


: Parishes . 
region region 


Dorotea 11 Umea rural community 
Vilhelmina Py Degerfors 

Stensele 13 Savar 

Tarna 14 Bygdea, Nysatra 
Sorsele 15 Burtrask 

Asele, Fredrika 16 Burea, Lévanger 
Lycksele, Ortraisk 17 Skelleftea rural community 
Mala 18 Byske 

Nordmaling, H6érnefors 19 Norsj6 

Bjurholm, Vannis rural 20 Jorn 

community 


Parishes 


The numbers of the subregions are found in Map 7. 

Because the northern Swedish parishes are so vast, they often coincide with 
the regions; nevertheless, fusions have been made in some cases. In the more 
densely populated coastal area the units are smaller; they are often extensive 
in the forest and mountain regions. The parishes of Lapland are, on the whole, 
physico-geographical units, typically forming long chains along the valleys of 
rivers or lakes. Subregions 1, 2, and 6 are to a certain extent separated in the 
physico-geographical sense from the areas north of them. 


Map 7. Frequencies of the A, B and 0 genes. (Conscript material.) 
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TABLE 12. ABO groups and gene frequencies. 


(Conscript material) 
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The total material and seven of the constituent areas show a significant in- 
consistency. The marked deficiency of AB:s indicates that in the above-men- 
tioned areas a tendency toward too low A-gene frequencies and high 0-gene 
frequencies exists. The B-gene frequency, on the other hand, is less influenced 
by serological errors of this kind, since the sum of B and AB is, after all, less 
altered. In spite of the fact that, from a statistical point of view, agreement 
with the expected values is not altogether satisfactory, the material gives an 
idea of the large traits of the variation. The less reliable part regions must 
also, of course, be taken into account in the mapping process. 

The heterogeneity 4 for A+AB gave 75.82, 19 d.f., P<0.001, for B+AB 
7 =103.17, 19 d.f., P<0.001, and for 0 7’=94.99, 19 d.f., P<0.001. 

From these data we can perhaps assume the existence of a significant he- 
terogeneity for gene B, but because of the above-mentioned discrepancies with 
regard to the A- and 0-groups conclusions must be guarded. 

Highest values for the gene A were found in subregions 3 and 4, although 
really high values are not present anywhere in the area. Low values were, 
however, encountered in two areas, viz. in subregions 1 and 6 in the southern 
part of the area, and in subregions 15 and 16. (See Map 7.) 

The distribution of gene B presents a rather surprising picture. As has al- 
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ready been remarked, no series with values for gene B above 10 per cent had 
previously been found in Sweden. In this region 7 adjoining subregions with 
values about and above 10 per cent are found. The maximum occurred in sul- 
region 16, Burea and Lévanger. A separate analysis of Burea gave the follow- 
ing result (Table 13). 


TABLE 13. Analysis of Bured. 








Ree Sa e 





62 | 161 | 043 22.1 


The high B-frequency indicates a gene flow from the east. The B-frequency 
has its maximum at the narrowest part of the Gulf of Bothnia, Kvarken, which 
in past times may have been an important route for the westward migrations. 
Finland and the northern part of the county of Vasterbotten with higher B-fre- 
quencies show obvious similarities. Between the northern and southern parts 
of the county the difference is sharp. Southwestern Vasterbotten (Asele lapp- 
mark) seems to be connected more closely, serologically, with Angermanland 


TABLE 14. A,A,BO groups and gene frequencies. 


(Blood donor material) 
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than with Vasterbotten county. Even as far west as the parish of Stensele, in 
Lapland, a B-frequency up to 11.4 per cent was found. It must also be pointed 
out that the high B-frequencies of the coastal area are coexistant with low 
frequencies for A and high frequencies for 0. Similar lower A-frequencies are 
found likewise in the coastal area of Norrbotten. This might be the result of 
southwestern ethnical influences. 

The gene 0 varies between 57.1 and 75.6 per cent. In subregions 1, 2, and 6 
the 0-frequencies were over 70 per cent (1,044 individuals). In all three regions 
the expected and the observed frequencies were in good accord. Subregions 
9 and 10, which also possess high 0-frequencies, and which are situated in 
the southeastern part of the county, reveal, however, notable divergences. 
There it might be suspected that serological errors have contributed to the 
rise. 0-frequencies as high as those from the southern part of Vasterbotten 
have been encountered in northern Europe only in the British Isles and in 
Iceland. Their existence in southern Lapland points to lower degree of Lap- 
pish intermixture in the population of southern Lapland. 


ii. The blood donor material 


Through the courtesy of Dr L. JAcoBsson, of the University Hospital of 
Umea, I have been able to study the data from 1,980 conscripts tested as blood 
donors. Since this material consists of annual contingents of conscripts (clas- 
sified by birth-parish) and was tested also for AiAz it is of greater usefulness 
than the other blood donor materials. Though the material consists of con- 


TABLE 15. Frequencies of D-positive and D-negative individuals and 
; gene frequencies for D and d. 


(Blood donor material) 





D+ D-gene | d-gene 








81 | | : 45.4 
78 : | ; 37.8 
71 : | 36.6 
72 : 42.7 
127 : | 40.5 
94 9 | 39.1 
81 : | 48.6 
29.8 
33.5 
35.9 
35.6 
31.3 
45.7 
42.4 
46.2 
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scripts I have included it in the blood donor material to separate it from other 
conscript data tested only with anti A and anti B. 

The division into subregions is the same as for the previous conscript maie- 
rial except that subregions 1—6, 4—5, 8—19, 13—14, and 18—20 have been 
pooled to make larger samples. 


The ABO-system 


The agreement between the observed and expected frequencies of A, B, AB 
and 0 is satisfactory for the total material and all subregions. There is, how- 
ever, a notable discrepancy concerning the proportions of A:B and A;B, the 
frequency of A:B being unexpectedly low. Map 8 shows the frequencies of the 
Ai, As, B, and 0-genes and the frequency of D-negatives (underlined figures). 


Map 8. Frequencies of the A,A,B and 0 genes and Rh-negative individuals. 
(Blood donor material.) 


The frequency of A+ AB shows a significant heterogeneity (y°=44.55, 14 d.f., 
P<0.001). A very low frequency was found in subregion 1, 6 in the southern 
part of the county. The agreement with the conscript material is very good 
(cf. Map 7). The frequency of Az+A:2B shows a heterogeneity corresponding 
to 7°=25.93, 14 d.f., 0.05 >P>0.02. Due to the discrepancies found in the 
Ai, Az-distribution conclusions concerning the variation of the Az-gene must be 
guarded. Nevertheless the high A2-frequencies were found where expected, viz. 
mainly in the north and northwest. Relatively high frequencies were also 
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found in the central coastal area. The low frequencies may be due to a West 
European influence. 

The frequency of B+ AB shows a significant heterogeneity (y*= 46.68, 14 d.f., 
P<0.001). The agreement with the conscript material is very good which con- 
firms the high B-frequencies in the northern part of the county. This material, 
also, shows a high B-frequency as far west as subregion 3 (the parish of 
Stensele) . 

The frequency of the 0-group shows a significant heterogeneity (y*=55.33, 
14 d.f., P<0.001). Very high 0-gene frequencies were found in the south. In 
subregion 6, treated separately, there is an 0-gene frequency of 81.9 per cent 
(n=59), which is the highest 0-value recorded in Sweden. In spite of the small 
sample this indicates that extremely high values (above 80 per cent) may exist 
in small pouches in the southern part of Vasterbotten county. In the sub- 
region 16 a relatively high 0-frequency is combined with high B-frequency 
indicating both West European and eastern influences. The same condition 
was seen in the conscript material. 


The Rh-system 


The frequency of D-negative individuals shows a significant heterogeneity 
(y°=28.18, 14 d.f., 0.02>P>0.01). The central coastal area had lower fre- 
quencies than the northern and southern parts. This may depend on a Lap- 
pish influence (cf. the distribution of the As-frequencies). The high frequencies 
in the northwest (where the A.-frequencies are highest) do not fit into the 
general agreement between high A.—low frequency of D-negatives. This single 


high value (18.2+3.8 per cent) may, however, be due to chance (Table 15). 


iii. The paternity material 
From this area data have been obtained for 404 individuals (359 with regard 
to the Rh-system). The material has been divided into 3 part samples. The 
relations between this division and the regional classification of the conscript 
material is shown below. 


Corresponds to the regions in 
the conscript material 


1—8 
9—13 
14—20 


Region 


The A,A,B0-system 


The consistency of the material is satisfactory. The frequencies of the total 
A-gene are uniform, lying in all three areas around 30 per cent. The gene Az, 
on the other hand, has a lower frequency in subregion 2. The difference be- 
tween subregion 2 and subregions 1 and 3 corresponds to y°=6.58, 1 d.f., 
0.02>P>0.01. Thus the As-frequency is significantly lower in the southern 
coastal area. It appears that the area of Lulea is a separate area with a lower 
frequency of Az (smaller Lappish influence), since the two coastal regions 
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south of the area of Lulea (region 1 in Norrbotten and region 3 in this area), 
both possess high A:-frequencies, and delineate the Lulea area. 

No significant differences were found in the B-frequencies. It should, how- 
ever, be observed that the highest value appears in that area which showed 
the highest frequencies in the conscript material. For the 0-gene the differ- 
ences are not significant. 


TABLE 16. A,A,BO groups and gene frequencies. 


(Paternity material) 








| B |A,B/ A.B; 0 | 3 Po | r pt+ats 





Sub- 
regions 





53 133 | 0.07 15.6 | 14.1; 7.1 | 63.2 99.71 
60 | 149, 3.22) 20.4; 10.2) 7.6 | 61.8; 101.98 


1 13 | 
2 12 








4/1 
4/3 

3 33 13 4 2 | 44/122) 0.02 16.6) 15.1| 8.1 | 60.2} 99.80 
2| 6 


| | | | | | 
Total | 118) 38 | 1 /157|404| 0.01| 17.7] 12.9] 7.2 | 62.2| 100.07 


The Rh-system 


As in Norrbotten county, the total material shows a relatively high frequency 
of the CDE-group. The difference from the general Swedish average is, how- 
ever, not certain. Within the part regions the frequencies are otherwise uni- 
form, with the exception of Rh-, which in subregion 3 seems to possess a 
somewhat higher frequency. The difference between subregion 3 and sub- 
regions 1 and 2 is, however, not noteworthy (y°=2.77, 1 d.f., 0.1>P>0.05). 


TABLE 17. Rh groups. 





Sub- 


: D 
regions 





59 | | | | 118 
50.0 | | 16. | | 100 
66 | | | | 131 
50.4 | | 100 
53 : 3 110 
48.2 ‘ A | 09 | AS | 100 








178 | | 3 9 | 359 
49.58 | 19.50 | 15.04 | 1.12 0.83 | 0.28 | 13.65 | 100 


The frequencies of the genes C, D, and E vary only slightly between the 
subregions. Also between Visterbotten and Norrbotten counties the variation 
is inconsiderable. Somewhat lower frequencies for all three genes may per- 
haps be distinguished in subregion 3, but the difference is not significant. 
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TABLE 18. a of the Rh — 





| sutneigiuas | D-gene e-gene 


d-gene - C-gene e-gene | nee 





63.1 36.9 : 52.9 20.3 
66.2 | 33.8 : 53.8 20.9 
55.3 | 44.7 0 | 580 | 163 


| 
| 





61.58 | 38.42 f 54.85 | 19.26 | 


The MN-system 


The consistentcy of the material is not satisfactory for subregion 3. The 
frequency of gene M lies somewhat above 61 per cent, resembling the fre- 
quencies in Norrbotten. Within the part regions the frequencies are uniform, 
and no significant difference can be established. Contrary to what might be 
expected, however, the frequency of M is higher in Lapland than in the coastal 
region. The higher B-frequencies also extend to the inland regions. These two 
circumstances point to an eastern influence in the Lappish part of Vaster- 
botten county. It has previously been established that the Lapps from VAster- 
botten have lighter pigmentation than the Lapps from both Norrbotten and 
Jamtland — a fact which supports such an assumption. 


TABLE 19. MN a and gene i aaa 








| Subregions MM N NN P | M-gene | N-gene 





63.5 36.5 | 
60.4 39.6 | 
61.1 38.9! 





61.64 38.36 


The P-system 
Here we find the same conditions as in Norrbotten, i.e., a lower frequency 
of P-positive individuals in the inland, indicating a Lappish element. The dif- 
ference between subregion 1 and subregions 2 and 3 gave 7°=8.27, 1 df., 
0.01>P>0.001. The region with the least “Lappish” A.-frequency has here 
the highest (least “Lappish”) P-frequency. 


TABLE 20. P groups and gene frequencies. 





Subregions | P+ | % % P-gene p-gene 





43.2 56.8 
56.6 43.4 
54.7 45.3 





51.29 48.71 
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iv. Summary 


The A-frequency is high in the northern and western and low in the south 
and east parts of Viasterbotten county. The A.-frequency is highest in the 
northwest. The B-frequency is high in the northern part of the area, with 
maximum values toward the east. The 0-frequencies are high in the southern 
part of the county (above 70 per cent) and in the northeast. The frequency of 
Rh-negative individuals is high in the northern coastal area and in the south. 
The frequencies of M are uniform, and lie above 60 per cent. In Lapland the 
P-frequency is low (cf. the county of Norrbotten). 


3. Main region III. The county of Visternorrland 


a) EARLIER ANTHROPOMETRICAL INVESTIGATIONS 


The earliest investigations within the area were carried out by HULTKRANTZ 
(1897). In the southern part of the county (Medelpad), he discovered a differ- 
ence in cephalic index between the coastal and inland areas. In the coastal area 
cephalic index is 78.5, according to LUNDMAN’s map, whereas it falls below 
77.5 inland. 

Coastal stature in Medelpad is shorter (0O—1 cm) than the average for Swe- 
den. Farther towards the west it rises to 1—2 cm. above the Swedish average. 
This latter area is geographically connected with the Jaémtland area of tall 
people. An additional tall stature belt exists higher up along the coast, between 
Natra and Grundsunda (see the following regional classification), and a fair 
distance towards the inland. The divergent stature and cephalic index in the 
southern coastal region may be attributed to eastern influence. 


b) SEROLOGICAL INVESTIGATIONS 


i. The conscript material 


The material comes from the infantry regiments in Solleftea and Ostersund 
(I: 21 and I: 5). 


Regional classification: 

‘Subregion Parishes 

Haver6, Borgsjé 

Torp, St6de 

Attmar, Tuna, Selanger 

Njurunda, Sk6n, Aln6é 

Hassj6, Timra, Tynder6é 

Indalsliden, Holm, Ljustorp, Indal, Sattna 

H6gsj6, Stigsj6, Sabra, Hems6, Haggdanger 

Graninge, Gudmundra, Viksjé, Ytterlannas 

Ullanger, Skog, Nora, Nordingra, Bjartra 

Ramsele, Edsele, Helgum 

Adalsliden, Resele, Ed, Multra, Sanga 

Skorped, Sidensjé, Overlannis, Botea, Styrnis, Dal, Torsaker 
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Subregion Parishes 
13 Vibyggera, Natra, Sjalevad, Mo 
14 Gidea, Arnas, Grundsunda 
15 Anundsj6, Bjérna, Trehérningsj6 
16 Fjallsj6, Junsele 
17 Bodum, Tasjé 


This regional classification does not coincide with the physico-geographical 
areas as well as those in the two more northern counties. Six regions along the 
coast cover, on account of the greater density of population, somewhat smaller 
areas than the inland regions. 


TABLE 21. ABO groups and gene frequencies. 


(Conscript material) 





p+tatr| 








regions 





75; 190) 2.87 | 28.8 2/| 64.0) 98.46 
141) | 0.003} 31.6 | 6.7 | 61.7 | 100.07 
92 | | 3.21 | 333 | 5.9 | 60.8 | 101.47 
197 | | 1.36 | 29.4 | 10.2 | 60.4 | 100.78 
101 | | 0.76 | 32.9} 94) 57.7 | 99.21 
142 | | 0.12 | 25.5 4 | 67.1 | 100.23 
130 1.06 | 31.2 1 | 59.7 | 100.82 
261} 635| 0.27 | 274] 8.8 | 100.28 
180) 395 0.23 | 25.4 8 | 67. 99.73 
177| 375) 1.74 | 25.9 ; A} 100572 
166) 310) 0.19 | 19.9 .7 | 100.46 
166/ 349 0.86 | 234) 7.2 69.4) 99.46 
270| 533 0.13 | 22.4 6 | 71.0 | 100.16 
157) 349 0.09 | 25.0 1 | 66.9 | 100.19 
247| 459) 0.14 | 21.8) 5. 2 | 100.15 
119| 16 109 | 250/ 0.94 | 29.0 ; 5 | 99.40 


| 
89| 19 | 104| 221) 0.58 | 25.4'| 6.5 | 68.1 | 100.56 
‘otal | 2.594| 618 | 259 | 2.715| 6.186| 1.732! 26.6 | 7.3 | 66.1 | 100.20 





1 
2 
3 
4 
5 
6 
7 


























The composition of the total material and all constituent areas is satis- 
factory. 


The frequency of A+AB shows a significant heterogeneity (y*=79.28, 16 d.f., 
P<0.001). The mean value for the A-gene is as low as 26.6 per cent. According 
to MouRANT (1954), the entire area should have A-frequencies above 30 per 
cent, with the western part above 35 per cent. Existing values above 30 per 
cent within the county are all concentrated in the southeast. Large parts of 
Angermanland show very low frequencies of A. The kernel area, e.g., sub- 
regions 11, 12, 13, and 15, has altogether about 22 per cent. In subregion 11 
the value falls to 19.9 per cent. Such low values have been found in Europe 
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only among original Westeuropean populations, e.g., in the northwestern parts 
of the British Isles and among the Basques of northern Spain. This result is 
surprising. No reason exists for doubting its validity, since the serological 
accuracy seems to be good, and since more than 6,000 individuals have been 
examined. The existence of relicts of a population of west European origin is 
possible. The province of Angermanland can be distinguished from Medelpad. 


Map 9. Frequencies of the A, B 
and 0 genes. (Conscript material.) 


With regard to the frequency B+AB, a significant heterogeneity is found 
(y°=42.21, 16 d.f., P<0.001). For the total material, the average value is 7.3 
per cent. Maximum values are found in subregions 4 and 5, which together 
have about 10 per cent. Significant heterogeneity (y°=7.01, 1 d.f., 0.01>P> 
>0.001) exists between subregion 4 and subregion 3, immediately west. Simi- 
larities as to changes of cephalic index and stature are notable. Thus, also, the 
blood group distribution points to certain eastern influences in the coastral 
area. Subregions 15 and 16, in the north, present the lowest frequencies. This 
area joins corresponding areas of low frequency in Vasterbotten county. In 
central Angermanland the frequencies are relatively low and uniform, as are 
those of the central coastal region. 


Within the region we find a significant heterogeneity for the 0-group 
(y°=51.52, 16 d.f., P<0.001). Low values are concentrated exclusively in the 
southeast. North of the Angerman river no really low values were found. The 
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average for the entire county rises to about 66.1 per cent. The province of 
Angermanland (subregions 7—17) strongly resembles the southern part of 
Visterbotten county, and has an average of more than 70 per cent. The 0-fre- 
quencies which have been found in this area are reminiscent of the distribu- 
tion in the northwestern parts of the British Isles and Iceland. Angermanland 
and southern Lapland may thus be suspected of containing an ethnic group 
akin to these areas. HACKETT, DAWSON and DAWSON (1956) suggest that the 
high frequencies of the 0-gene, found by them, point to a closer relationship 
between western Ireland and Iceland, which both have high 0-frequencies, 
than between Iceland and Scandinavia, where the high 0-frequencies, as they 
occur upon Iceland, should be missing. In Sweden, 0-frequencies exist, how- 
ever, which fit the Icelandic conditions, and it is possible that a more detailed 
investigation in Norway would lead to similar results. With regard to the 
ABO-system, there is thus nothing to contradict a genetic similarity between 
Scandinavia and Iceland. Cultural links existing between these two areas, 
furthermore, are so unambiguous that they should remove any doubt regard- 
ing the derivation from Scandinavia of the main part of the population of 
Iceland. The fact remains, however, that Iceland later received immigrants 


from Ireland. 


ii. The blood donor material 


Through the courtesy of B. VON PoRAT, M.D., of the Sundsvall hospital, I 
have been able to study a valuable collection of 6,472 blood donors. Since the 
material has been obtained from various small populations — and unlike the 
conscript material, by parishes — the treatment and mapping had to be made 


in a different way. The primary material consisted of samples from 36 dif- 
ferent places. If, for example, samples from four adjoining places are com- 


Map 10. Frequencies of the A, 
B and 0 genes and frequency of 
Rh negative individuals. (Blood 
donor material.) 
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The ABO-system 


TABLE 22. ABO groups and gene frequencies. 


(Blood donor material) 


Consistency of all samples is satisfactory, as is shown in Table 22. 


bined into a larger sample, this latter is assumed to be located geographicaily 
in the middle of the four places. The primary material was combined into 
16 samples, their approximate geographical positions being shown in Map i0. 
The large rivers have also been entered on the map and it becomes evident, 
thus, that the populations are localized partly along the rivers and partly 
along the coast. 


















































































| Subregions | A | B | AB | 0 | n | x | ps4 | r 
ae | es PO eg 
| 1. Ange 122) 14] 10| 80 | 2260.29 | 35.3| 5.4/59.3| 100.45 
| | 
2. Fransta, Ljunga- | | | | 
verk, Stéde 150} 35) 14/ 127|] 326 ; 0.11 29.6 | 7.8 | 62.6 99.75 
3. Matfors, Njur- | | | | 
unda 196| 47/ 24) 141| 408) 0.003 | 32.1) 9.1/58.8/ 100.04 
| | | | | 
4. Sundsvall, | | | 
|  Skénsberg, Skén, | | | 
| Selanger, Timra, | | | | | | 
Séraker, Alné 1.056 | 251 | 104; 929| 2.340; 0.07 | 29.0 | 7.9|63.1| 99.93 
| | | | | 
5. Harnésand 208 | 47 | 17) 175 4470.56 | 29.6) 7.5/629> 99.54 
| | | | 
| 6. Lugnvik, Kram- | | 
fors, Stroémnas 93 | 26; 15| 108| 242/2.26 | 25.4) 8.9/65.7| 101.25 
| | 
7. Botea, Nyland 57| 10 6; 67; 140) 1.09 |25.7| 5.9|68.4| 100.92 
| | | | | 
| 8. Solleftea, Lang- | | | te 4 
|  sele, Osterasen | 267) 67| 24| 271| 629/0.29 (26.7) 7.5/65.8) 99.74 
| | | | 
| 9. Ramsele, Edsele| 64) 10| 6) 86| 166/1.52 | 23.9) 4.9/ 71.2) 100.86 
| | | | | 
10. Hoting, Backe 62| 21) 12; 69 164 | 2.31 | 25.7 | 10.6 63.7| 101.70 
11. Junsele 33; 3] 3/ 41/ 80/1.82 25.7 | 3.7| 70.6 | 101.23 
| | | 
| 12. Ullanger, Nor- | | 
dingra 74| 12 5 70| 161 1.0001| 28.7| 5.4/65.9| 100.01 
13. Képmanholmen 86; 20; 12 92 | 210 | 1.56 | 26.8| 7.9|65.3/ 101.08 
14. Ornskéldsvik, | | 
Alfredshem 157| 23| 14) 146| 340/102 |29.4| 5.6/65.0| 100.61 
| | 
15. Bredbyn, Mel- | | 
lansel 130) 31/ 8| 211) 380/1.80 (20.2) 4.8/75.0) 99.45 
16. Bjérna, Gidea 76 | 30 5| 102; 213/ 1.53 | 21.4 | 8.6|70.0| 99.04 
| Total | 2.831 | 647 | 279 | 2.715 | 6.472 | 0.71 | 27.9 | 7.4 | 64.7 | 100.13 
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Map 10 shows gene frequencies for the different populations. Below the 
frequencies of genes A, B, and 0, the frequency of Rh-negative individuals is 
given (see Map 10). 

The frequency of A+AB shows a significant heterogeneity (y*=59.95, 15 d.f., 
0.001>P). As in the conscript material, there are low A-frequencies in 
Angermanland and an increase in Medelpad. The agreement between the two 
series of data is striking. Access to these blood donor records makes possible 
a valuable confirmation of the existence of the low A-frequencies and high 
0-frequencies. 

The frequency of B+ AB shows a significant heterogeneity (y*=32.16, 15 d.f., 
0.01>P>0.001). The geographical variation of the B-gene frequency also 
shows in general the same picture as the conscript material. Thus, frequencies 
are highest in the Medelpad coastal area. This material, furthermore, shows 
low frequencies for northern Angermanland. Sample 10 in this material, how- 
ever, deviates slightly by a B-frequency which is higher than in the conscript 
material from the corresponding region. 

The frequency of the 0-group shows a significant heterogeneity (7’=66.29, 
15 d.f., 0.001>P). In this material, also, the 0-frequency is remarkably high, 
four samples having a gene frequency of 70 per cent and more. Here there is 
important confirmation of the high 0-frequency in the conscript material, and 
thus there is good reason for assuming our ABO-results to be correct. 


The Rh-system 


The frequency of D-negative individuals shows a significant heterogeneity 
(y°=32.50, 15 d.f., 0.01 >P>0.001). Map 10 shows the frequencies of the dif- 
ferent samples. Summarizing it can be said that the frequencies are at a 
maximum around the lower course of the Angerman river and in the coastal 
region immediately north. The frequency also rises somewhat in western 
Medelpad, probably in connection, as we shall see later, with the occurrence 
of higher frequencies in Jaémtland. In all the northern and northwestern part 
of Angermanland the frequencies are, however, low. Since it is known that 
the Lapps have low frequencies, the question may be raised as to whether 
Lappish influence can exist as far south as Angermanland. We have seen, 
however, that the ABO-distribution does not indicate a Lappish element. The 
Finns have relatively low frequencies of D-negative individuals, and an addi- 
tional eastern influence may also be responsible for the observed drop of the 
frequencies. 


iii. The paternity material 
From this area data have been obtained for 398 individuals (328 for the 
Rh-system), distributed over 5 regions. 


The A,A,B0-system 
From among the original classifications, subregions 1—3, corresponding to 
the province of Angermanland, and subregions 4—5, corresponding to the 
province of Medelpad, have been combined. 
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TABLE 23. Frequencies of D-positive and D-negative individuals and 
gene frequencies for D and d. 
(Blood donor material) 








Subregions | D+ 


| 





184 | 814 | 18.6 
84.4 | 15.6 
86.5 | 13.5 
85.3 | 14.7 
85.2 14.8 r, 38.5 
80.2 | 19.8 j 44.5 
82.9 | 17.1 6 | 41.4 
89.5 | 10.5 | . 32.4 
87.3 | 12.7 | ' 35.6 
87.8 | 12.2 | 1 =| 34.9 
87.5 12.5 | 35.4 
83.2 | 16.8 | 590 | 41.0 
83.3 | 16.7 | | 1 | 409 
90.0 | 10.0 | | 4 | 31.6 
89.5 10.5 | y 32.4 
16 CY 82.6 | 17.4 | 13 | a | e139 


l ] Nl l 
Total | ; | 85.80 | 919 | 14.20 6.472 : 37.68 
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The frequencies of the total A-gene are uniform and relatively low. The 
frequencies of A+AB show no heterogeneity (7°=5.02, 4 d.f., 0.3>P>0.2). 
Also regarding A:+A:B no heterogeneity exists (y°=2.37, 4 d.f., 0.7>P>0.5). 
For the county the frequency of the gene Az is about 9 per cent. B+ AB is 
homogeneous (7°=5.06, 4 d.f., 0.3>P>0.2), with B-frequencies lying around 
7 per cent. In subregion 3 (n=125) the frequency of gene 0 is 68.1 per cent. 
This agrees with the two earlier sets of material. There is no significant he- 
terogeneity for 0. 


The Rh-system 


Table 25 shows the total frequencies of the CDE- and DE-groups to be lower 
here than in the two preceding areas. The frequency of Rh-negative individuals 
seems to be lower in the northern part of the area, thus agreeing with the 


TABLE 24. A,A,BO groups and gene frequencies. 








coe oe oe ew pate —— 
| regions | Ay | As | B Ai | AB 0 | n | x? | Pi Pe | q r p+pc+r 





en oe | | | 
1—3 4 be 6 86 | 202/ 0.28 | 19.4) 8.8 | 6.9 | 64.9] 100.45 


| | | 
4—5 | 65|/26|21| 5 77|196|0.50 | 19.9) 9.5 | 7.4 | 63.2} 99.35 
| rotat |130| 50 | 39 | 11 | 5 | 163/398 0.004| 19.6| 9.2| 7.2 | 64.0] 99.96 
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results obtained from the blood donor material. The difference corresponds, 
however, only to y°=1.45, 1 d.f., 0.3>P>0.2. 


TABLE 25. Rh groups. 








| sub | ¢ DE | DE | D c 
regions | | 





19 3 | 18 
12.3 1.9 : - | 7a 
30 AD ; 28 
13.2 17.2 2.9 | : 16.1 


46 49 | 8 1 | 4 | 
14.03 2.44 1.22 | 0.30 | 14.02 100 























In subregions 4—5 the gene C frequencies seem to be lower than in the 
more northern regions. The heterogeneity test gave y°=4.57, 1 d.f., 0.05>P> 


> 0.02. 
The variation of gene E is inconsiderable. 


TABLE 26. Frequencies of the Rh genes. 








| Subregions | D-gene | d-gene C-gene c-gene | E-gene | e-gene | 








39.8 60.2 | 16.6 83.4 


| 
| 
4a—5 | 579 | 42.1 
43.70 | 56.30 | 15.90 | 84.10 | 





1-3 | 663.8 | (36.2 | 48.4 516 | 151 | 849 | 


| Total 60.56 | 39.44 


The MN-system 


The consistency of the material is satisfactory. 
The frequencies for the genes M and N are the same in either part region, 
and the M-frequency lies above 60 per cent, as in the two northernmost 


counties. 


TABLE 27. MN groups and gene frequencies. 











60.9 | 39.1 


13 
39.1 


4—5 





| Subregions | MM 
| 71 











MN NN | M-gene | N-gene 
| 
| 
| 
| 


| 
73 | 

| 

| 60.93 | 39.07 
The P-system 


For the area as a whole the frequency of gene P is somewhat higher than 
in the preceding areas. In subregions 1—3 the frequency of P seems to be 
relatively low, apparently joining the Lappish areas in the north. The differ- 
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ence between subregions 1—3 and subregions 4—®5 is, however, not significant 
(y*=1.39, 1 d.f., 0.3>P>0.2). 


TABLE 28. P — and gene tiesto 











| Subregions | P+ 4 - % ] P— : % =) n | p- -gene 








| p-gene 
| 
| | 
|} 1—8 153 75.7 49 | 243 202 50.7 | 49.3 
| 4—5 158 | 806 | 38 | 19.4 196 56.1 | 43.9 
| Total 311 | 7314 | 87 | 2186 | 398 | 53.25 | 46.75 


iv. Summary 


The frequencies of A are highest in the south. Frequencies of A which, for 
Scandinavia, are very low, are found in the major part of Angermanland. The 
frequencies of B are highest farthest in the southeast and lowest in the north. 
0-frequencies are very high in the northern part, and merge with those in the 
southern part of Vasterbotten county. The frequency of D-negative individuals 
is highest in the coastal area and in the southwest, and lowest in the northern 
and northwestern parts of the area. The C-frequency seems lowest in the 
southern part. The frequency of M is homogeneous, and lies above 60 per cent. 
The P-frequencies show no significant variation. 


4. Main region IV. The county of Jiimtland 


a) EARLIER ANTHROPOMETRICAL INVESTIGATIONS 


The previously mentioned investigations by HULTKRANTZ (1897) gave the 
results as shown in Table 29. 


























TABLE 29. 
| laid! niin | Cephalic | Colour of eyes % Colour of hair % 
| | ems index | bene bad | mixed | brown |light | brown |red _— 
| l 
Natives | 347 | 172.6 | 77.4 | | 40. 9) 31.1) 22.2 | 5.8 | 18.8) 67.4 | 1.4] 12.4 | 
Immigrants | 141 | 172.4 | 77.2 46.4] 23.2) 24.8 5.6 | 25.6} 61.6 | —}12. 8 | 

























HULTKRANTZ characterized the population of Jamtland as tall, asserting that 
the area was colonized from Tréndelag — which has the tallest population in 
Norway — and that it still receives contributions from this source. He made a 
regional study of the material; it is, however, too scanty for such a purpose. 
His published results cannot be checked, and must, on account of the small 
number of individuals examined, be accepted with great reserve. 

FLODSTROM’s study in 1926 dealt with 628 persons distributed over assize 
divisions. Considering the large area of Jaémtland, this number is small. 

For the Lapps there are data of DAHLBERG and WAHLUND (1941) (see 
Table 2). According to the maps of LUNDMAN, the southeastern part of the 
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area is characterized by taller stature and lower cephalic index. In the 
southern part (Harjedalen) the color of the eyes is allegedly darker. 

By way of a control of earlier mappings, I have undertaken a review of the 
primary material from “The Racial Characters ...”. Data from 950 conscripts 
were studied. Except for stature, the regional classification was the same as 
that used in connection with the blood donor material. Space limitations pre- 
clude the presentation of all tabular data (cf. BECKMAN, 1956). The cephalic 
index showed uniform values, and no certain variation could be established. 
According to FLODSTRGM’s material, stature should be taller in the southern 
part of the county (Harjedalen) than in central Jamtland; but according to 
“The Racial Characters ...” a lower stature is, on the contrary, found in the 
southern part. In both versions the tallest stature is reported for eastern Jimt- 
land. No certain variation could be established for the frequency of dark-eyed 
individuals. Because of the small amount of material underlying the mapping 
the details of the earlier anthropological maps of Jaémtland do not appear 
very reliable. 


b) SEROLOGICAL INVESTIGATIONS 


i. The conscript material 


The material comes from the infantry regiment at Ostersund (I: 5). 


Regional classification 
Subregion Parishes 


Frostviken, Alanis 

Hotagen, R6nn6fors, Laxsj6, Féllinge 

Offerdal, Alsen, Morsil, Mattmar, Kall 

Strém, Gaxsj6, Hammerdal 

Aspas, Lit, Naskott, As, Rédén, Haggenas, Kyrkas 
Stugun, Fors, Ragunda, Borgvattnet, Hasjé 

Fr6és6, Sunne, Norder6é, Marieby, Brunflo, Lockne, Nas 
Hallen, Oviken, Marby, Myssjo 

HAallesj6, Nyhem, Revsund, Sundsj6, Bracke 

Are, Undersaker 

Storsj6, Tannas, Lillhardal, Linsell 

Hackas, Bodsjé, Asarna, Ratan, Klévsjé, Berg 
Ytterhogdal, Angersjé, Alvros, Overhogdal, Sveg, Hede, Vemdalen. 


The regions correspond fairly well to natural geographical divisions. 

The y*-test shows a good consistency except for subregion 7. A test for the 
heterogeneity of A+ AB gives the following result: y°=15.01, 12 d.f., 0.3>P> 
>0.2. Thus, gene A shows a rather small variation. The lowest frequency, 
27.3 per cent, is found in subregion 3, while frequencies above 35 per cent are 
encountered in the north and the southeast (see Map 11). 

The frequency of B+ AB shows a significant heterogeneity (y’=49.60, 12 d.f., 
0.001>P). Subregion 1 shows the minimum value — 2.6 per cent — very low 
for Swedish conditions, even in comparison with examinations of purebred 
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TABLE 30. ABO groups and gene frequencies. 


(Conscript material) 








| * | | | | | | | 
|} Sub- | | | 
| regions | i | | p+q+r 
| 








1.92 35.6) 26 | 61.8) 99.27 
2.19 35.0 |. 83 | 56.7| 98.29 
1.88 | 27.3 92 | 63.5 | 100.96 
0.01 | 29.8) 7.9 | 623) 99.94 
2.06 | 30.7} 84 | 60.9! 98.85 
1.16 | 31.4) 4.9 | 63.7 | 100.64 
4.17 | 30.4) 9.7 | 59.9 101.72 
0.10 | 28.6 | 9.3 | 62.1 | 100.30 
2.19 | 86.2) 5.7 | 581 98.63 
205/ 0.09 29.0 | 4.5 | 66.5 | 100.21 
109} 256/ 0.22  29.0| 5.4 | 65.6 | 99.68 
160| 412) 0.01 | 31.7| 6.0 | 62.3 100.06 
156) 414/112 | 308/ 7.3 | 61.9| 99.31 














| 1.901] 367 | 167 | 1.530| 3.965| 0.151| 308| 7.0 | 622| 99.92 


Lapps. The data for the parish of Frostviken, taken by itself, show a still 
lower frequency for B and a still higher one for A (see Table 31). 


TABLE 31. ABO groups and gene frequencies in Frostviken. 








oe Tae | | 
99 | 0 | 51 155 0.11 


The value for B, 1.6 per cent, is the lowest which has been encountered in 
Sweden. As an important Lappish element is known to exist in Frostviken, it 
might be justifiable to connect the low B-frequency with this. The high A-fre- 
quency points in the same direction. 

The highest B-frequency is found in subregion 7, at Storsjén, but subregions 
3 and 8 also exhibit values above 9 per cent. Lower values, about and below 
5 per cent, occur partly in eastern Jamtland, partly in the mountainous areas 
to the north and southwest. It is noteworthy that in subregion 3 the frequency 
is high, interrupting lower frequencies generally associated with the moun- 
tainous region of the north and the southwest. The situation may be simplified 
thus: Broadly speaking, the B-frequencies are higher in central Jamtland and 
in a tract of land that stretches westward through the Scandinavian mountain 
range. 

There is no significant heterogeneity for the 0-group (y’=16.83, 12 d.f., 
0.2>P>0.1). Frequencies above 65 per cent are found in the west, while the 
minimum value, 56.7 per cent, occurs in the north. The values otherwise vary 
around 60 per cent. 
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Map 11. Frequencies of A, B and 
0 genes. (Conscript material.) 


ii. The bloed donor material 


The Jamtland blood donor campaign is one of the more extensive, from an 
organizational point of view. Here the county Red Cross groups have devoted 
much voluntary work to collect material from most of the local parishes. All 
blood group determinations were made at the State Laboratory for Forensic 
Chemistry at Stockholm under the supervision of Professor BROMAN. No ab- 
sorption test has been made for the ABO-grouping, though this is routinely 
performed at the laboratory. Tests on blood corpuscles and serum have been 
carried out. At the start, A:- and A:-determinations were made for the first 
collected material. Later this was discontinued on grounds that it was too 
time-consuming and relatively unimportant to the immediate needs of the 
blood donor program. In other aspects, however, the techniques of the cam- 
paign have yielded a material of the greatest value to a population-genetical 
investigation. 


The ABO-system 


The consistency of the data is satisfactory. 

The frequency of A+AB shows a significant heterogeneity (y*=39.03, 12 d.f., 
0.001>P). For the conscript material the variation is not established, perhaps 
on account of more scanty available material. The geographical variation of 
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TABLE 32. ABO groups and gene frequencies. 


(Blood donor material) 











Subregions | A | B | AB | 0 | n 
. Frostviken, Ala- | | | | 
nas | 128 | | 206 | 2.56 | 41.6 
| | 
168| 32) | | 364) 0.86/ 30.2) 7.3 62. 100.64 
. Offerdal, Alsen, | | | 
Morsil, Mattmar, | | | | 
Kall | 193 | 409) 2.10 29.7} 7. ‘ 99.07 | 
| 798| 0.31 29.3| 8.9/ 61.8) 100.28 





. Hotagen, Laxsjé, | 
Fdllinge 


| 
| 
| 
| 
| 
| 


. Strém, Gaxsjé, 
Hammerdal | 


skott, As, R6d6n, | 
Haggenas, Kyrk- 
as 
. Stugun, Fors, | | | 
Ragunda, Borg- | | 


| 
. Aspas, Lit, Na- | | | | 
| 








| | | 
411 1.112 | 0.36 1} 9. : 99.73 | 





vattnet, Hasj6 





Nas, Nordero, 


. Frés6, Sunne. | 
| | 
Marieby, Brun- | 


| 


flo, Lockne 439 | 0.03 : 99.89 


. Hallen, Oviken, 


Marby, Myssjé 309 | 0.02 | 30.4| 7.0|62.6| 100.09 


. Hallesj6é, Ny- 
hem, Revsund, 
Sundsj6, Bracke 

. Are, Undersaker 


. Storsj6, Tannas, 
Lillhardal 


. Hackas, Bodsj6, 
Asarna, Ratan, 
Kl6évsj6, Berg 








. Ytterhogdal, 
Alvros, Sveg, 
Overhogdal, 
Hede, Vemda- 
len, Linsell 

14. Ostersund 379| 78) 39 293 789 | 0.01 | 31.3| 7.7 | 61.0 100.06 


| Total | 3.198 | 699 | 310 | 2.568 | 6.775 | 0.52 | 30.6 | 7.8|61.6| 99.88 | 





223/ 39| 19| 177| 458) 0.01/31.3| 6.5/62.2| 100.02 | 
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Map 12. Frequencies of the A, 
B and 0 genes and frequency of 
Rh-negative individuals. Small 
map: Frequencies of the A, gene 
in Central Jaimtland. (Blood do- 
nor material.) 


frequencies is shown in Map 12 where it may be noted that subregion 1 has 
a high A-frequency. This agrees with the conscript material, in which also 
Frostviken alone had an A-frequency of more than 40 per cent. Here, too, the 
lowest A-values are found in the west. In the east, however, frequencies de- 
crease slightly, as might have been predicted from the fact that adjoining 
Angermanland has very low A-frequencies. Confirmation of high A-frequencies 
in the vicinity of Frostviken (subregion 1) may be taken as the most important 
result. 

An A,A:-grouping has been made, and the results are accounted for in 
Table 33 and in Map 12 (small map). 

A:Az has been determined in only a few of the parishes around and east of 
Ostersund. The consistency of the total material is not satisfactory. One of the 
constituent areas exhibits an inconsistency. Some notion may nevertheless be 
gained regarding general traits of the variation of the gene Az. A heterogeneity 
test for the relative frequency A2+A:B gave y°=13.42, 3 d.f., 0.01>P>0.001. 
Thus, within this relatively small area, a significant variation of A2:+A:B seems 
to exist. The variation with regard to gene Az can be attributed to the fact that 
we are considering an area where ancient Lappish and “Nordic” ethnical ele- 
ments have met. R6d6n, considered to be the center of a genuine agricultural 
population, shows low values of As. Here, too, the B-frequency is as high as 
11.5 per cent. 

5 — Hereditas 45 
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TABLE 33. A,A,BO groups and gene frequencies. 


(Blood donor material) 








Subregions A, | A, | B |a:B/ A.B] 0 | n | 4? | py p+q+r| 
) . 
| 








| 
ee | 
. Frésén, 


Ostersund | 61 Ea 194 0.005; 20.0| 7.8) 9.2) 63.0 








| | 
3. Lit, Kyrkas | 52) * | 181 |3.72 | 17.1] 8.9) 10.6) 63.4 
' 4. Rédén 69 | 12 | 201 |4.00 | 21.0 3.9) 11.5] 63.6 
| Total l264|95|120/| 25 | 826 |6.01 |19.5| 8.0] 9.6| 62.9 














| 

| 

| 

9 | 

. As 82 | 37 | 6 | 250 |0.61 | 19.5) 11.3) 7.9 61.3 3: | 
‘ | 

| 

: | 

| 








The frequency of B+ AB shows a significant heterogeneity (y°=36.00, 12 d.f., 
0.001>P) — a similar result and level of significance which were found in the 
conscript material. Here we find B-frequencies high in the central areas, and 
decreasing in northern as well as eastern and southeastern Jimtland. As in the 
conscript material the frequencies are, furthermore, higher toward the west, 
but among regions no detailed similarity is found in the frequencies. The dis- 
crepancy between the two materials is particularly marked in subregion 10, 
where the blood donor material shows a much higher B-frequency. The same 
applies to subregion 11. For both subregions combined, a significant difference 
is seen in the frequency B+AB between the blood donor and conscript mate- 
rial (y°=14.46, 1 d.f., P<0.001). The circumstance may perhaps be explained 
by the fact that the conscript material is a sample from the entire area, 
whereas the blood donor material, showing higher B-frequencies, has been 
taken from limited areas of greater population density — areas including a 
greater percentage of people from central Jamtland, where high B-frequencies 
are typical. Both materials agree, however, on high B-frequencies for the 
central and western parts of Jamtland, and low frequencies in the northern 
and southeastern parts. 


For the 0-group we find a significant heterogeneity (y°*=31.96, 12 d.f., 
0.01>P>0.001). High 0-values in the southwestern part of the county coin- 
cide with those of the conscript material for subregion 10, but not for sub- 
region 11. In the latter, however, the number of examined individuals is so 
small that the difference cannot be considered established. Subregion 6, border- 
ing on Angermanland with its high 0-frequencies, shows more than 66 per 
cent. 


The Rh-system 


Percentages of Rh-negative individuals are indicated on Map 12 together 
with the ABO-distribution (underlined figures). 

The heterogeneity-y* is 23.10, 12 d.f., 0.05 >P>0.02. 

The frequency of D-negative individuals is high in the central area and in 
the west, low in the north and the east, and frequencies increase toward the 
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west. All Harjedalen exhibits low values. We thus recognize a picture analogous 
to the distribution of gene B. The central and western Jamtland population is 
characterized by high frequencies of B and D-negative individuals. The lowest 
frequency of D-negative individuals (10.2 per cent) is found in subregion 1. 
Since the Rh-negative factor is known to be low among the Lapps, it may be 
supposed that the Lappish element finds expression here as in the case of 
gene A. 

A high percentage of D-negative individuals is thought to stem from old 
West-European ethnical elements, and is typically prevalent among the 
Basques. It may be inquired whether western Jamtland contains an old resi- 


dual population. 


TABLE 34. Frequencies of D-positive and D-negative individuals and 
gene frequencies for D and d. 


(Blood donor material) 








| Subregions | D+ | % | D— | | D-gene | d-gene 





| 185 | 89.8 10.2 68.1 | 31.9 
310 85.2 14.8 61.5 | 38.5 
80.9 19.1 56.3 43.7 
84.5 15.5 | 60.6 39.4 
83.6 16.4 ; 59.5 | 40.5 
84.3 15.7 60.4 | 39.6 
83.6 16.4 59.5 40.5 
82.8 17.2 58.5 41.5 
84.4 15.6 60.5 | 39.5 
75.6 24.4 172 50.6 49.4 
86.7 13.3 150 63.5 36.5 
83.6 ‘ 16.4 506 59.5 40.5 
88.0 55 12.0 458 65.4 34.6 
86.3 108 13.7 789 63.0 | 37.0 


84.38 | 1.058 | 15.62 | 6.775 60.48 | 39.52 
































iii. The paternity material 
From this area come data for 433 individuals (379 for the Rh-system), 
distributable over 4 part regions (see the map). Of the original regions, the 
numbers 1 and 4, 5 and 6 have been combined in the tables. 


The A,A,B0-system 
The consistency of the material is satisfactory, and the tables show good 
agreement of the total data with those obtained from the conscript and the 
blood donor material. 
The frequency of the total A-gene is highest in subregion 1, in agreement 
with earlier observations. There is no significant variation of the A-gene within 
the area taken as a whole. The frequency of gene Az is higher in the northeast 
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and the south, as might be expected on the basis of our knowledge of local 
Lappish influence. A significant difference for A2+A:B appears between sub- 
regions 1, 4, 5, and 6, and subregions 2 and 3 (y*=6.77, 1 d.f., 0.01>P>0.001). 

The variation within the total area of gene B is not significant, but the 
highest frequencies are found within the same area as in the two previous 
materials, viz., in the west. 


TABLE 35. A,A,BO groups and gene frequencies. 





Pp | p2 | 4 | r | p+q+r 
1 89| 2.65) 23.8 148 | 4.7| 56.7| 97.85 
4 212); 0.18 | 15.3 9.8 | 7.6 | 67.3 100.34 
1 | 66 | 0.61/ 22.3 8.3) 10.5/ 58.9| 98.46 
2 
8 


Sub- | | | (> eee 
regions | 41 | 42 | B [AB Asp olni x 





| 66 | 2.97| 18.1| 15.1, 6.2| 60.6] 102.72 





| | 
/172|433| 0.02| 18.4| 11.3| 7.2| 63.1| 99.92 | 


The Rh-system 


Here the frequency of the CDE- and DE-groups lies around the Swedish 
average value. The Rh-negative group exhibited the widest variation. y* for the 
heterogeneity of Rh- was 5.68, 3 d.f., 0.2>P>0.1. 

In subregion 1 the frequency of Rh-negative individuals is lower, supporting 
the earlier results from the blood donor material, and points to a Lappish ele- 
ment. In the central and western parts of the area the frequency of Rh-nega- 
tive individuals is high. Previously a frequency of 24.4 per cent of Rh-nega- 
tive individuals was observed in subregion 3, and here the frequency is 25.4 
per cent (n=59). This confirms, in spite of the small size of the material, the 
previous result. One CE-individual has been noted. 


TABLE 36. Rh groups. 








cy 
ti 
ic) 


Sub- |g | CDE DE oe ee 
| regions 
| | 





9 
13.9 


32 
16.4 
9 
15.2 


10 
16.7 


oo. oo co 6 & 
on 


eco seco or SCS 


3.3 





| 
| 
| 
| 
| 
| 
| 
| 





60 | 10 
15.83 | 2.64 
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The variation in frequencies of Rh-negative individuals between subregions 
1, 4, and 2, 3 gives y*=4.40, 1 d.f., 0.05 >P>0.02. 


TABLE 37. eee of the Rh genes. 





Subregions | D-g -gene ene | deme C-gene | e-gene | E-gene a. e-gene | 


47.4 | 52.6 | 15.0 | 85.0 
38.8 61.2 18.6 81.4 
49.6 | 504 35.0 65.0 13.6 86.4 
55.3 44.7 38.1 61.9 | 16.3 83.7 


| Total | 55.82 | 4418 | 3862 | 61.38 16.85 | 83.15 | 





65.1 | 34.9 
55.3 | 44.7 


[ 
| 
| 
| 





No significant heterogeneity exists for the frequency of C- and E-negative 
individuals. 

Within this area both the C- and the E-gene seem to have lower frequencies 
than are ascertained further north. The difference for C-negative individuals 
between Jamtland and the combined counties of Norrbotten and Vasterbotten 
gives 7°=6.22, 1 d.f., 0.02>P>0.01. The difference of the gene E between the 
same areas gives 7*=2.87, 1 d.f., 0.1>P>0.05. 


The MN-system 


The consistency of the material is not satisfactory for subregions 5—6. M-fre- 
quencies are higher in subregions 1 and 2, an area directly adjoining the large 
North-Swedish area with higher M (above 60 per cent). y° for the difference 
between subregions 1, 2, and 4 and subregions 3, 5, and 6 is 7.78, 1 df., 
0.01>P>0.001. Thus, M-frequency is significantly lower in the western part 
of the county, as might be expected, since a low M-frequency has already been 
mentioned as a “western criterion”. We have already seen that this area of 
western Jimtland is distinguished by high frequencies of B and Rh-negative 
individuals. The high frequency of Rh-negative and the low M-frequency both 
indicate a western influence (immigration via Norway), while the high B-fre- 
quency may be a sign of eastern influence. In this connection it may be men 
tioned that WATKIN (1956) has formulated a hypothesis according to which 
gene B need not be considered in Western Europe the youngest, from an intro- 
gression point of view, but may have been present since early times. One ex- 


TABLE 38. MN — and gene ee 





2 


Subregions | MM | MN” NN | 2? | M-gene | N-gene 





2.90 37.0 
2.42 40.1 
0.17 43.9 


7.09 5 | 545 
0.84 73 | 42.27 


! 
| 
| 
| 
| 
| 
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planation would then be found in assuming the population of western Jamt- 
land to constitute a residual population which originally had frequencies that 
were relatively high for B, low for M, and high for Rh-negative individuals. 
Another, perhaps more likely explanation would be to assume that the popula- 
tion in question has received immigrations from the west as well as from the 
east during different periods, thus obtaining its present genetic constitution. 


The P-system 


The P-positive element is stronger here than it is farther north. The fre- 
quency shows homogeneity (y*°=2.11, 3 d.f., 0.7>P>0.5). 


TABLE 39. P groups and gene frequencies. 








P .: % | P— n | P-gene 


| Subr egions 





41 56.0 
16 50.8 
15 52.3 








| | 

3 | 14 | : 60.3 
| | 

| | 

| | 


| 
| 
| 
| 
| 





86 55.43 


iv. Summary 


The frequency of A is highest in the north and lowest in the western and 
eastern parts. A»-frequencies decrease toward the west. B-frequencies are 
highest in the central and western parts and lowest in the north. O-frequencies 
are highest in the east and the west. The frequency of Rh-negative individuals 
is highest in the west and lowest in the north and the south. The M-frequency 
is lowest in the west. 


5. Main region V. The county of Givleborg 


a) EARLIER ANTHROPOMETRICAL INVESTIGATIONS 


Our knowledge regarding variations in the anthropometrical characters of 
this region is founded on FLODSTROM’s compilation, and local investigations by 
LUNDMAN (1945). For comparison with his material from Dalecarlia, LUNDMAN 
has examined 1,375 men and 900 women in inner Halsingland who tend to be 
taller than those of Dalecarlia. Furthermore, the cephalic index is higher (by 
1.2 units) than in Dalecarlia. Eye and hair coloration is lighter, but the shape 
of the nose is about the same. Red hair is designated as unusual. According to 
LUNDMAN, Halsingland is regionally more uniform than Dalecarlia. He dis- 
tinguishes three different village groups, i.e., the Vallsta group, the Ljusdal 
group, and the Alfta group. Of these, the Alfta group is identical with the 
ethnical stock of the Scandinavian inland. The Vallsta group, on the other 
hand, is more “Tréndic”. The Ljusdal group is less easily identified, but is 





POPULATION GENETICS OF SWEDEN 71 





probably connected with the Orsa group in Dalecarlia. Elements of Tydal type 
and Finns are said to be negligible. In LUNDMAN’s map for the stature (1946), 
this is given as shorter in the coastal border of the county of Gavleborg. Ana- 
lysis of the primary material (FLODSTROM’s study) shows the difference be- 
tween the coast and the inland to be insignificant (0.3>P>0.2). 


b) SEROLOGICAL INVESTIGATIONS 


i. The conscript material 


The material has been collected from the infantry regiments at Ostersund 
and Giavle (1: 5 and I: 14). 
The following parishes have been fused into regions: 


Subregion Parishes 


Hedesunda, Osterfarnebo 

Torsaker, Arsunda, Ovansj6 

Jarbo, Hofors 

Hamrange 

Ockelbo 

Skog, Hanebo 

Bollnas 

Alfta 

Ovanaker, Voxna 

Rengsj6, Troén6, Norrala, Mo, Sdderala, Bergvik 
Arbra, Undersvik 

Enanger, Njutanger, Forsa 

Jarvs6 

Los, Farila 

Ljusdal, Ramsj6 

Hassela, Bjuraker, Norrbo, Delsbo 

Gnarp, Bergsjé, Jattendal, Harmanger, Ilsbo, Hég, Halsingtuna, 
Rogsta, Idenor. 


a 


COIS Ste & bO 


The consistency of the total data is not satisfactory (y°=4.025, 1 d.f., 0.05> 
>P>0.02). 


No significant heterogeneity for A+AB exists within the total area (y°= 
=21.915, 16 d.f., 0.2>P>0.1). The average for the region was as high as 32.3 
per cent. MOURANT recorded the area as below 30 per cent. Frequencies above 
35 per cent are found near the coast in subregions 4, 6, and 10. 

No significant heterogeneity was found for B+AB (y°=18.24, 16 d.f., 0.56> 
>P>0.3). The highest values occurred in subregions 7, 13, and 15. For the 
frequency B+ AB, the difference between subregion 13 and the others gives 
7 =4.48, 1 d.f., 0.05 >P>0.02. Subregions 13 and 15 contain elements of LUND- 
MAN’s Ljusdal group which he considers most closely related to the Orsa group 
in Dalecarlia. LUNDMAN’s view is supported by the fact that both the Orsa and 
Ljusdal groups have relatively high B-frequencies. The lowest frequencies were 
found in subregions 8, 9, and 14 in the northwestern part of the area. 
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TABLE 40. ABO groups and gene frequencies. 


(Conscript material) 





es | x | Prager 


regions 





176 | | 341] 1.17 | | 6.6 | 100.80 | 
223| 43 | | | 463| 0.16 | 6.8 | | 99.76 | 
| | 0.58 | <2 7.4 | 99.49 
87 | 0.55 | | 7.6 | 99.10 | 
| 0.23 | | 6.4 | 99.67 | 
194 | | 0.55 | 6. 100.56 | 
0.34 | | | 100.47 | 
| 0.13 | 5.7 | 99.73 
292/ 1.13 | | 4.3 | 99.32 
285) 1.41 | | 6.4 | 99.01 
| | 197 | 0.42 | | 99.34 
105 | | | Sit] 1201 | I 100.78 
81 | | | 3] 183) 2.13 | 98.37 
10 | | 241) 1.23 5 | 100.77 
117 | 14 | 244) 0.04 | | 8.6 | 59. 100.20 
159 | | 16 | | 319) 0.001 | &. 99.98 
148 10 | 330 | 2.88 | 98.77 











| | | 
Total | 2.506; 476 | 203 | 1.828) 5.013| 4.025| 99.62 


Map 13. Frequencies of the A, B and 
0 genes. (Conscript material.) 
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Map 14. Frequencies of the A, B and 0 genes and fre- 
quencies of Rh-negative individuals. (Blood donor ma- 
terial.) 





There was no significant heterogeneity for the 0-gene. The values varied be- 
tween 57 per cent in subregions 6 and 10 and 66 per cent in subregion 14. The 


average for the entire area was 60.7 per cent. This agrees with MOURANT’s map 
(see Map 13). 


ii. The blood donor material 


From the blood donor campaign in the county of Givleborg data on 6,556 
individuals has been obtained. The material has not been registered by pa- 
rishes. 


The ABO-system 


The composition of the total material and of all constituent areas is satis- 
factory. 

The frequency of A+AB shows no significant heterogeneity (y*=16.83, 
9 d.f., P + 0.05). 

Heterogeneity-y* for B+ AB is 18.53, 9 d.f., 0.05 >P>0.02. The geographical 
variation is shown in Map 14. Compared with the rest of the area, the B+ AB- 
frequency is higher in the coastal samples — subregions 2, 3, 4, 5, and 9 
(y°=8.54, 1 df., 0.01>P>0.001). Low frequencies in the northwest were 
found also in the conscript material. 

No significant heterogeneity exists for the 0-group (77=8.03, 9 d.f., 0.7>P> 
>0.5). 

In this material the frequency variation is smaller than in the conscript ma- 
terial. (See Map 14.) 
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TABLE 41. ABO groups and gene frequencies. 


(Blood donor material) 














| 7 : : 
| | 


. Gysinge, Hede- 
sunda, Osterfar- | 
nebo, Hofors, | 
Storvik, Sandvi- | | 
ken, Torsaker, | | | 
Ovansjé 814 | 161 618 | 1.685 | 1.42 | 32.0| 7.8 | 60.2 


. Givle, Valbo | 1.258 | 274 967 | 2.644 | 0.87 | 31.5 
| | 


| 


Subregions | a |B [AB] o | n | x 
| { 
| 


| 
| 


. Hamrange, Ling- | 


bo, Norrsundet, | | | 
Ockelbo | | 147 | 0.006 | 28.5 9. 2; 100.09 | 
| | | 
. Ljusne, Séder- | | 


ala, Marma, S6- | | 
derhamn | | | | 336 | 1.73 9| 8.3 | 63.8 


| 
302 | 0.03 “ 8.5 |59.4| 100.14 | 
| | 
5.6 |58.1! 100.28 | 





. Bergvik, Boll- | 
nas, Kilafors, | 
Norrala, Tréné | 








247 | 0.11 | 36.3 


. Alfta, Ovanaker 


. Arbra, Unders- 

vik | 

. Farila, Ljusdal, 
Dellen 

| 

. Forsa, Hudiks- 

vall 594 | 3.11 32.0] 9.4 |58.6| 101.13 | 


ei 


ims 32.1 | 6.2 aie 98.88 | 








| 
312 | 0.07 ne 6.1 | 61.6; 100.19 








. Bergsj6, Hassela, 
Gnarp, Harm- 


| 
anger 69 | | 0. ial 3.2 | 62.2 








Total I. 58 | 2.412|6.556/ 3.16 |31.7| 7.9 | 60.4 


The Rh-system 


The frequencies of D-positive and D-negative individuals as well as those 
of the genes D and d are shown in Table 42. Map 14 shows the frequency of 
D-negative individuals. There is no significant heterogeneity (y°=19.02, 9 d.f., 
0.05 >P >0.02). Subregions 6 and 7 show remarkably low frequencies. Between 
subregion 6 and the others, we discern a significant difference in the D-nega- 
tive-frequency (7*=7.92, 1 d.f., 0.01>P>0.001). The high frequency: in the 
northwest is perhaps associated with the high frequencies in Jamtland. 
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TABLE 42. Frequencies of D-positive and D-negative individuals and 
gene frequencies for D and d. 


(Blood donor material) 








| 


| Subregions | D+ 2 | D-gene d-gene | 





61.1 | 38.9 
625 | 37.5 


1.431 
2.272 


61.8 | 38.2 
59.3 | 40.7 
71.5 28.5 
67.6 | 32.4 
58.0 | 42.0 
63.1 | 36.9 
66.8 | 33.2 


287 
252 
227 
145 
257 
513 
113 


| Total 5.625 ¢ i : | 6232 | 37.68 





| 
| 
128 | 9 | | 64.1 | 35.9 
| 
| 
| 
| 














iii. The paternity material 


From this area data have been obtained on 488 individuals (399 for the Rh- 
system). This material has been divided into two part regions, corresponding 
to the provinces of Halsingland and GAastrikland. 


The A,A,B0-system 


The composition of the material is satisfactory. The gene frequencies for the 
total sample agree well with the two other materials. The variations between 
subregions are slight and not significant for all genes. For the entire area the 
frequency of Az reaches a height of about 10 per cent. Possibly this is due to 
a slight Lappish intermixture, especially in the southwestern part of the 
county. Also, the low frequencies of D-negative individuals and the relatively 
low B-frequencies may indicate a Lappish influence. 

Also in this material the B-frequency of the southern coastal area (sub- 
region 5) is higher than that of the inland (subregion 4). However, the differ- 
ence is not significant. 


TABLE 43. A,A,BO groups and gene frequencies. 








| Peek pea ieee 
Sub- | | | 

ie At | As | B AB) AB o\n | Mg | Pi | De | q r | ptatr| 

) 

| 1—3 98} 23 | 19 4 6 | 240 | 0.02 | 24.2 | 8.4 | 6.2 | 61.2 | 100.11 

| 4—5- |100] 34] 20] 6 | 4 | 84/248] 0.13 | 24.3 | 10.9] 63/585 99.66 


| | 
| Total | 198 57 | 39 | 10 | 10 1174 488 | 0.03 24.3 | 9.7 | 6.3 | 59.7 99.89 | 
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The Rh-system 


Compared with Jamtland, the frequency of D-negative individuals is low 
here, resembling the figures for the more northern counties. The difference 
between Jamtland and this area gives y°=6.46, 1 d.f., 0.02>P>0.01. The 
agreement with the blood donor material is good. There is a significant he- 
terogeneity for the DE-frequency (y°=6.71, 1 d.f., 0.01>P>0.001). 

Within this area no significant heterogeneities exist for the frequencies of 


C-, D-, and E-negative individuals. 


TABLE 44. Rh groups. 








Sub- 
regions 





24 190 


| 1—3 

12.6 100 
23 209 
11.0 100 





399 
20.80 2.76 


TABLE 45. Frequencies of the Rh genes. 








| Subregions | D-gene | d-gene | C-gene | c-gene | E-gene e-gene | n 





1—3 61.0 39.0 43.8 56.2 | 17.0, 83.0 190 
4—5 65.4 34.6 | 37.4 | 62.6 22.0 78.0 | 209 
399 





| Total | 63.22 | 36.78 | 40.34 | 59.66 | 19.59 | 80.41 | 


The MN-system 


The consistency of the material is satisfactory. As in Jamtland, the M-fre- 
quency was lower than in the three more northern areas. The variation be- 


tween the part regions is not significant. 


TABLE 46. MN groups and gene frequencies. 


| Subregions | MM | MN NN ( | M-gene | N-gene 











55.4 | 44.6 
56.9 | 43.1 
56.10 | 43.90 


is 





The P-system 


In comparison with those of the northernmost main regions, the frequencies 
of gene P are higher and resemble more those of Jaimtland and the southern 
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part of Vasternorrland county. No significant difference is found between the 
two part regions. 


TABLE 47. P groups and gene frequencies. 








| Subregions | P+ | 9 | P-gene | p-gene 





1-3 | 193 | 80. | 196 | | 55. 44.3 
4—5 207 ; | 16.5 | 9, 40.6 





Total 400 i | 18.03 | 54 | 42.46 | 


iv. Summary 


The A-frequencies are uniform and relatively high. The A:-frequency is 
highest (above 10 per cent) in the southern part. The B-frequencies are some- 
what higher in the coastal area. The frequency of D-negative individuals is 
lowest in the west, and highest in the northwest. Within the region the genes 
C, E, M, and P exhibit no significant heterogeneities. 


6. Main region VI. Dalecarlia 


a) EARLIER ANTHROPOMETRICAL INVESTIGATIONS 


Dalecarlia is the only Swedish province which has been the subject of a 
special anthropological investigation. LUNDMAN (1945) includes a detailed re- 
gional analysis. The anthropometrical characters of the population prior to 
the industrial revolution were studied by the selection of subjects whose pa- 
rents were both born locally. The smallest units of analysis were village data 
which may be combined into larger units of greater applicability. In Dalecarlia 
LUNDMAN examined about 11,000 individuals (men and women of different 
ages). The stature of males in Dalecarlia corresponds roughly with the average 
stature in northern Europe. In a tract stretching obliquely across Dalecarlia in 
a NW—SE direction, the stature is shorter. The cephalic index is about 76, the 
face rather broad, and the face length slightly below the mean for Sweden. 
The different characters vary rather considerably in Dalecarlia. According to 
LUNDMAN, the village means for the stature vary from 165 to 180 cms., and 
the face index from 83 to 95. To sum up, LUNDMAN distinguishes within Dale- 
carlia, elements of four regionally separated groups (ethnic stocks), each of 
them being characterized by a main type. In the northeast a tall, fair type, 
often with a convex shape of the nasal bridge profile (Trénde type), is claimed 
to be characteristic. In the central parts of the province a shorter, dolicho- 
cephalic, fair type prevails, with broad face and preponderantly concave nasal 
bridge shape. This, the Vastmanland type, is the next oldest in the colonization 
history of the province. LUNDMAN (1946) believed that the ancestors of the 
Vastmanland types entered Sweden from the south, via Denmark, soon after 
the melting of the inland ice. The oldest element is represented, according to 
LUNDMAN, by the Tydal type occurring mainly in northern Dalecarlia and most 
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notably in the parish of Alvdalen. Faces are very broad; the shape of the nasal 
bridge profile is concave, and the pigmentation dark. The Géta type, prevalent 
in southwestern Dalecarlia, is characterized by relatively tall stature, narrow 
skulls, very narrow faces, and light pigmentation. Foreign elements infiltrated 
during the seventeenth and eighteenth centuries. According to LUNDMAN, a 
gipsy admixture is noticeable in certain regions. He states, too, that the Fin- 
nish population which immigrated during the seventeenth century has been 
practically assimilated by the aboriginal population, leaving no visible anthro- 


pological trace. 


Sie: 
b) SEROLOGICAL INVESTIGATIONS 


i. The conscript material 


The material has been obtained from the infantry regiment at Falun (I: 13). 


Subregion 


Regional classification 
Parishes 


Idre and Sarna 

Transtrand and Lima 

Alvdalen 

Mora, Vamhus, and Soller6én 

Malung and Venjan 

Orsa 

Ore 

Rattvik and Boda 

Siljansnaés and Leksand (without Djura) 
Jirna and Appelbo 

Nas, Floda, Safsnas, and Mockfjard 
Grangarde and Ludvika rural community 
Norrbarke 

Séderbarke and Malingsbo 

Al and Bjursas 

Djura (a part of Leksand) and Gagnef 
Stora Tuna 

Falu rural community, Aspeboda, Vika, and Torsang 
Sundborn, Svardsj6, and Enviken 

Stora Skedvi and Sater rural community 
Husby 

Hedemora rural community, Folkarna, By, Garpenberg, and Grytnas 
Gustavs and Silvberg. 


Densely populated eastern Dalecarlia has been divided into fairly small 
areas. Those in the northwest are larger because of larger parishes, and the 
data for certain parishes have been considered together. 

The consistency with the expected frequencies is satisfactory for the total 


material, 


but two of the constituent areas show inconsistencies. 
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- TABLE 48. ABO groups and gene frequencies. 


(Conscript material) 








& | x | | ptatr | 





21 236 1.06 | 29.1) 5.9] 65.0} 99.24 
28 med 3.40 | 29.0 8 | 65.2) 98.70 
42 | 411| 4.65 | 25.1 ; 69.0 | 98.91 
96 726| 0.13 | 25.1 6 | 65.3 | 100.18 
50 465| 1.64 | 37.1 3 | 546] 99.03 
60 376 | 2.39 | 29.4 59.6 | 98.72 
24 164| 0.01 | 25.1 64.3 | 100.12 
44 | 0.87 | 25.8 3 | 65.9 99.38 
43 0.72 | 25.8} 6.4] 67.8 99.56 
51 1.88 | 29.8 | 11.5 | 58.7 |} 101.17 
58 0.27 | 28.3 | 13.2 | 58.5 99.50 
26 0.002! 28.3} 9.5] 62.2 | 100.04 
41 0.37 | 27.8 | 9.3 | 62.9 | 100.46 
25 0.27 | 24.6] 11.5 | 63.9 99.38 
19 0.60 | 284] 63 | 65.3 | 100.57 
24 0.26 | 25.6] 66] 67.8 99.64 
107 0.04 | 296] 8.0] 62.4 99.92 
14 3.54 | 326] 5.6 | 61.8 | 101.41 
38 0.15 | 31.1 | 7.5] 61.4 99.73 
35 0.003| 31.8 | 9.0 | 59.2 | 100.05 
97| 21 4.95 | 29.4| 6.9! 63.7 101.86 
| 138| 24 | 12 0.54 | 27.9| 6.0 | 66.1 | 100.46 
| 93 56| 27 | 13 162| 1.17 | 24.1 | 13.2 | 62.7 | 101.32 


| total | 3.503| 918 | 355 | 3.176| 7.952| 1.78 | 283 | 8.3| 63.4 | 99.80 
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A significant heterogeneity exists for A+AB (7°=62.58, 22 d.f., P<0.001). 
The average, 28.3 per cent, agrees with MOURANT’s earlier map. Frequencies 
vary from 24.1 per cent in subregion 23 to 37.1 per cent in subregion 5. Apart 
from this aforementioned maximum in subregion 5 (in the southwestern part 
of the province), frequencies above 30 per cent are found only in the east in 
subregions 18, 19, and 20. The eastern region is similar to the southern part 
of Givleborg county. 


The B+AB frequency also shows a significant heterogeneity (y*=87.66, 
22 d.f., P<0.001), with a relatively high average (8.3 per cent). Six regions 
show frequencies above 10 per cent. The highest frequency, 13.2 per cent, in 
subregion 11, corresponds to the values found in Finland. Low values, down 
to 5—6 per cent, were found both in the northwest and the east. Map 15 shows 
a northsouth stretch of high B-values dividing Dalecarlia into two areas of 
lower B-frequencies. 

Dalecarlia’s high B-frequencies should be considered indicative of the pre- 
sence of eastern elements. It is possible that the high frequencies have ac- 
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Map 15. Frequencies 
of the A, B and 0 
genes. (Conscript ma- 
terial.) 


cumulated in areas where the Finnish immigration during the seventeenth 
century is known to have been considerable. According to HULPHERS (1763), 
the number of Finnish households during the eighteenth century rarely ex- 
ceeded 10 per cent in the parishes of Dalecarlia. Thus, the causes for this fre- 
quency increase may be antecedent to the Finnish immigration in the seven- 
teenth century, though the latter factor cannot be disregarded. (Map 15.) 
Significant heterogeneity exists for the frequency of the 0-group (y°=291.02, 
22 d.f., P<0.001). Subregion 3 shows a maximum value of 69 per cent. This 
sample shows, however, a significant inconsistency with expected values, 
which may have somewhat increased the 0-frequency. Values above 65 per 
cent occur in the regions around Lake Siljan and the river Osterdalalven, and 
in a smaller area in the southeast. Southwestern Dalecarlia, a separate region 
in which the low values are concentrated, is pointed out by LUNDMAN as a 
region inhabited mainly by “G6éta types”. This does not agree with the concept 
that the southwest Swedish Géta type should have rather high 0-frequencies. 


ii. The blood donor material 


By the courtesy of Dr. Er1K H. MARTENSSON, Falun, I have obtained data 
from the blood donor campaign in this area. Blood group determinations on 
10,719 individuals were made at the Falu Hospital. The observed and expected 
frequencies showed a significant inconsistency (y°=13.74, 1 d.f., 0.001>P), cf. 
Table 49. 
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TABLE 49. 








| A | B 

| 
Observed | 4.791 1.172 627 
58. 


| AB | 0 
Expected | 4.848.1 1.245.1 | 5 


n | x? |ptatr| 
| | 
| 
| 
| 





4.129 | 10.719 | 13.74 | 100.51 
| 


| | 
4 | 4,067.4 | 10.719 | 


| 


We notice a considerable excess of AB- and 0-individuals, and a correspond- 
ing deficiency of A- and B-individuals. This type of inconsistency, implying an 
excess of AB, is relatively unusual. The most common deviation is a deficiency 
of AB-individuals. The excess of 0 is compensated by deficiencies of both B 
and A. Consequently, the calculation of genes A and B is influenced only in a 
relatively small degree. The frequency for gene 0 becomes, however, evidently 
too high. Two of the part series (Grytnas and the town of Avesta, and Gustavs) 
had abnormally high AB-frequencies. They were excluded from the total ma- 
terial before the further examination. The remaining material included data 
for 9,966 individuals. 

This material was classified into 21 part regions, corresponding to the clas- 
sification for the conscript material. 


The ABO-system 


In spite of the exclusion of inconsistent samples, a significant deviation from 
the expected frequencies still remains (for the total material y°=7.88, 1 d.f., 
0.01>P>0.001). Only one of the constituent areas, subregion 12 shows a 
significant inconsistency. If this region is omitted, we obtain 7° =3.21, ¥ af., 
0:1>P>0.05 for the rest of the material. 

The difference for the frequency A+AB between this material and the con- 
script material gives y*=6.87, 1 d.f., 0.01>P>0.001. Thus, the A-frequency is 
higher in this material. The difference for the frequency B+-AB between the 
two series of data is y°=1.99, 1 d.f., 0.2>P>0.1. 

The variation of the frequencies A+AB between the different part regions 
yields y°=33.43, 20 d.f., 0.05 >P>0.02. The variation of the frequencies B+ AB 
gives y°=215.43, 20 d.f., 0.001>P. In the conscript material the levels of signi- 
ficance are 0.01>P>0.001 and 0.001>P, respectively. Thus, in either case, the 
gene B displays greater heterogeneity. 

A comparison between Map 16 and Map 15 shows in the main agreement. 
The B-frequencies are fairly high in central Dalecarlia, but decrease toward the 
east. B-frequencies higher than 10 per cent are found throughout large parts 
of Dalecarlia. In the conscript material the subregions 1—3 show low and 
uniform frequencies (5.8—5.9 per cent), while in the blood donor material 
their frequencies are high and of similar magnitude (9.8—10.2 per cent). The 
difference is significant. The reason may be that the conscript material, which 
has been arranged according to the parishes of birth, is a more representative 
sample. Certainly the blood donor material comes mostly from those easily 
accessible, densely populated places whose populations may be infused with 
the high B-frequency element of central Dalecarlia. Individuals from out-of- 
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TABLE 50. ABO groups and gene frequencies. 


(Blood donor material) 








Subregions | A | B [AB] 0 | n | x | p | q | r |p+tatel 


5 
ui 





. Idre, Sarna | 58 | -5| 122 | 0.61 30.7 | 9.5|59.8| 98.60 
. Transtrand, Li- | | | | 
ma ) | 8| 77 | 1.60 | 35.0 | 10.2| 54.8) 102.79 

. Alvdalen | 3| 18| 272 | 1.67 | 26.3| 9.8|63.9| 101.09 
4. Mora, Vien: | | | | 
Sollerén | 16 | 296 | 0.41 | 24.7 62.8) 99.43 

. Malung, Venjan | | 255 | 0.001) 30.6 58.4; 99.96 


. Orsa | | | 571 | 0.61 | 31.3 58.0| 100.54 


. Ore | | 62] 169/ 0.73 |31.9| 8.3|59.8| 100.96 


. Rattvik, Boda | | 204 | 2.84 | 26.3 1| 65.6) 101.48 


. Siljansnas, Lek- | | 
29.9) 6.0 | 64.1} 100.72 


| 
sand, Djura | | s| 4 112 0.43 | 
. Jarna, Appelbo | | 334 | 0.002 29.9 59.2} 100.04 
. Nas, Floda | | | 200 | 0.007) 27.9 | 100.09 
. Grangarde, | 
Grangesberg, 
Ludvika | 9; 449)| 1.200 9.88 | 30.5 
. 14. Norrbarke, 
Smedjebacken, | | | | | 
Séderbarke, | | | | | | 
Malingsbo | | | | 5020.32 |28.6| 8.4 63.0) 
16. Gagnef, | | | | | | 
Mockfjard, Al, | | | | 
Bjursas | | 353 | 0.009 10.5|64.6| 99.93 | 
. St. Tuna | 1.970 | 0.74 8.0 100.26 
. St. Kopparberg, | | | 
Falun, Vika | | 1.060 | 0.08 1) 8.6 
. Sundborn, | 
Svardsjé, Envi- | | | 
ken | 119) 28 | 


| 





























59.3} 100.13 


| 
| 


| 
| 
| 
| 


264 | 0.02 


. St.Skedvi, Séter| 227) 44 1 470 | 0.03 


Husby | 144) 25, 298 | 0.12 





. Hedemora Fol- | 
karna, Krylbo | | | 
k6p. | 399 | 96| 44 873 | 0.004) 29.8 100.03 
| 23. By | 150 | 29| 16| 169| 364/1.75 | 26.0| 6.4|67.6| 100.77 


| Total | 4.461 | 1.111 | 570 | 3.824 | 9.966 | 7.88 |29.6| 8.8|61.6| 100.40 | 
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the-way regions have probably been included to a comparatively small extent 
in the blood donor data. 

In both materials the highest A-frequencies were found in the west, and 
similarly subregions 3, 4, 8, 15, and 16 showed low A-frequencies. 

The heterogeneity test for the frequencies of the 0-group gives 7*=35.58, 
20 d.f., 0.02>P>0.01. Because of the discrepancies of the 0-group, nothing 
definite can be said about the significance of the variation. 

The 0-values are higher in the conscript material than in this one. In both 
sets of data subregions 3, 4, 5, 9, 15, and 16 showed relatively high 0-frequen- 
cies (see Map 16). 


Map 16. Frequencies of 
the A, B and 0 genes and 
frequency of Rh-negative 
individuals. (Blood donor 
material.) 


The Rh-system 


The frequencies of the different part regions can be seen in Table 51. 

The total material exhibits a relatively low frequency, i.e., 13.97 per cent, 
of D-negative individuals. No significant heterogeneity exists for the frequency 
of D-negative individuals (y°=28.77, 20 d.f., 0.1>P>0.05). In Map 16 the 
frequency of D-negative individuals is found below the ABO-figures (under- 
lined figures). The maximum, 18.8 per cent, is found in subregion 5; the mini- 
mum, 9.6 per cent, in subregion 6. The difference between subregion 5 and the 
remaining subregions corresponds to 7*=4.76, 1 d.f., 0.05>P>0.02. The 
higher figures for southern Dalecarlia as a whole are not significant. The low 
frequencies in northern and eastern Dalecarlia connect with similar frequencies 
in Gavleborg county. The relatively low frequencies for D-negative individuals 
may depend upon eastern elements, since eastern populations show relatively 
low frequencies of D-negative individuals. 
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TABLE 51. Frequencies of D-positive and D-negative individuals and 
gene frequencies for D and d. 


(Blood donor material) 








Subregions| D+ | » % | 





104 | i 38.4 

| | 34.1 
32.1 
37.2 
43.4 
31.0 
33.5 
37.7 
36.6 
37.1 
39.4 
38.8 








39.2 











88.7 | | 11.3 5 a 33.7 
85.2 | | 148 | F 38.4 
84.9 | | 15.1 | 38.9 
90.2 | | 98 | ; 31.4 
86.6 | | 134 | | 63. 36.6 
87.3 | 12.7 | | 64. 35.7 
8.6 | 126 | 144 | i 38.0 | 
86.0 | 51 | 140 | 37.4 | 


| 
86.03 | 1.392 13.97 | 62.62 | 37.38 

















iii. The paternity material 
From this source data have been obtained for 390 individuals (317 for the 
Rh-system). 


The A,A,B0-system 
The material was divided into three subsamples (cf. Table 52). 


TABLE 52. A,A,BO groups and gene frequencies. 








| | | | | | 
| Ay | Ae | A;B/AsB| 0 n x? | Py | Pe | q r eat 











| | | 
43 | 110 | 0.02 | 26.7 | 4.5 6.1 | 62.7 | 99.85 
53 145] 0.83} 22.4] 7.0 | 11.3 | 59.3 101.33 


53 | | | 47/135] 0.78 | 25.7| 9.0 | 8.0| 57.3| 102.11 


Total |148| 34 | 38 | 22 | 5 |143/390/ 2.32] 24.8! 6.9 | 8.6| 59.7] 101.14 





aT 
| 
| 
| 
| 
| 
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For the genes A, B, and 0 no certain differences can be proved. The fre- 
quency of the gene A: is found to increase in eastern Dalecarlia, which borders 
the southern part of Gaivleborg county, where the A:-frequencies reach about 
10 per cent. For the difference between subregions 1—5 and 6, 7, of the rela- 
tive frequency Az+A:B, 7’ is 4.33, 1 d.f., 0.05 >P>0.02. 

This material also shows high B-frequencies, rising above 10 per cent in 
southern Dalecarlia. 


The Rh-system 


No significant heterogeneity exists in the group frequencies. 

The frequency of D-negative individuals is higher in this material than in 
the blood donor material (y°=12.60, 1 d.f., 0.001>P). Most of the individuals 
in the paternity material came from southern Dalecarlia, where the frequency 
of D-negative individuals may be higher. The difference may therefore be due 
to an underrepresentation in the paternity material of individuals from 
northern Dalecarlia. 

No significant heterogeneity is found for the frequencies of C-, D-, and E- 
negative individuals. In subregions 4, 5, and 7 a higher E-frequency is found, 
presumably associated with a similar value in the neighbouring county of 
Givleborg. In these two areas the E-frequencies are above 20 per cent such as 
are otherwise found only ‘in Lapland. 


TABLE 53. Rh groups. 








Sub- 
* regions 








0.95 


TABLE 54. Frequencies of the Rh genes. 








| Subregions | D-gene | d-gene | C-gene | c-gene | E-gene | e-gene 
| | u I 





44.8 41.7 | 3 | 16.6 | 83.4 
38.2 38.2 | } | 21.4 78.6 
42.8 AVO- | i 16.5 83.5 


41.65 | 40.02 18.41 | 81.59 | 











LARS BECKMAN 





The MN-system 


The consistency of the material is satisfactory. 
With the same classification of the material as that used for earlier systems, 
we obtain the following frequencies: 


TABLE 55 a. MN groups and gene frequencies. 








Subregions | mM | MN | = NN z_ | Mg Megene | N-gene 





2.34 56.4 43.6 


17 | 
| 0.18 58.3 41.7 


| 

| 
24 
22 | 
| 





0.000 59.7 40.3 
1.14 58.21 41.79 | 











Total | 127 63 


The differences between the regions are not significant. A drop of the M-fre- 
quencies towards the northwest may be observed. The frequency distribution 
can best be studied by a comparison of subregions 2, 4, and 5 with the sub- 
regions 1, 3, 6, and 7. 


TABLE 55 b. MN groups and gene frequencies. 








Subregions | MM | MN NN | te | M-gene | N-gene 





| | | | | 
38 56 : | | 008 —§ 616 384 
89 144 | 038 | 56.7 | 43.3 


| 
| 127 | 200 | | 300 | 144 | 58.21 | 41.79 





Subregions 2, 4, and 5 roughly represent the area characterized by higher 
B-frequencies. Comparing this area with the rest of Dalecarlia we also find an 
increase of the M-frequency which, however, is not significant. Since the Finns 
are characterized by high frequencies for B and M the results for both the 
ABO- and MN-systems suggest traces of Finnish influence in Dalecarlia. 


The P-system 


The frequencies seem to be lowest in the eastern part of the area, agreeing 
with the adjoining county of Gavleborg. The variation between the subregions 
is, however, not significant. The greatest difference is obtained from a com- 


TABLE 56. P groups and gene frequencies. 








ca A | eee 
Subregions | % P— | % n | P-gene p-gene 





47.8 | 52.2 
48.8 | 51.2 
53.6 | 46.4 


| 
| 


) - 
| 
| 





50.12 49.88 | 
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parison of subregions 1, 2, 4, and 5 with subregions 3, 6, and 7; i.e., of the 
western with the eastern parts of the area. The percentage of P-negative 
individuals is 29.7 per cent in the west and 21.9 per cent in the east (y°=2.94, 
1 d.f., 0.1>P>0.05). . 


iv. Summary 


The A-frequencies were highest in the eastern and western parts of the area, 
the A2-frequency highest in the east. B-frequencies were lower in the east, and, 
as a rule, above 10 per cent in the central parts. The 0-frequencies were highest 
in an area stretching obliquely across Dalecarlia (corresponding roughly to the 
line Siljan—Dalalven). The variations of the frequencies of the genes C, D, E, 
M, and P were not significant. 


7. Main region VII. The Milar district 


a) EARLIER ANTHROPOMETRICAL INVESTIGATIONS 


LUNDMAN has made some as yet unpublished local investigations in Uppland 
(personal communication). Together with FLODSTROM’s data and certain in- 
formation from “The Racial Characters ...” these investigations give a fairly 
good idea of the anthropometrical characteristics of the area. 

According to LUNDMAN (1945) the stature in Uppland is similar to that in 
Dalecarlia. The cephalic index of males is 79.8. From the data in the work by 
First and RETz1us (1902) LUNDMAN has calculated that the two year classes 
of conscripts from Uppland have a different cephalic index, probably due to 
the fact that the examination in one of the years did not include the regiment 
of Uppland. The cephalic index for Uppland county is given by LUNDBORG and 
LINDERS (1926) as 78.1. According to LUNDMAN, the variations in the material 
from Uppland are greater than for the rest of Sweden. Individual values of 90 
for the cephalic index are not rare. The face breadth is very considerable — 
on the average 141.4 mms. for men of military age. Concavity of the nasal 
bridge is commoner than in Dalecarlia. The color of the eyes is light through- 
out, and the frequency of males with brown eyes is only 1.5 per cent. Red hair 
is rare. In his summary LUNDMAN writes, “Racially the east-Baltic blood in 
Uppland is certainly not inconsiderable. The similarity between my material 
from Uppland and western Estonia is particularly impressive (see Table 57).”* 
In Sédermanland the stature approximates the Swedish average, while the 
cephalic index is reported to be low (75—76). The color of the eyes is, further- 
more, relatively light. The area is referred by LUNDMAN to that of the central 
Scandinavian ethnic stock. 


b) SEROLOGICAL INVESTIGATIONS 


i. The conscript material 


The material for the northern part of the area (the counties of Stockholm, 
Uppsala, and part of Vastmanland) has been obtained from the infantry regi- 


* Translated from Swedish. 
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ment at Uppsala (I: 8). By fusion of parishes in the original classification, 
17 subregions have been formed. 


Regional classification 
Subregion Parishes 
1 Alvkarleby, Vastland, Tolfta, Séderfors, Hallnas, Osterléfsta 
Borstil, Gras6, Val6, H6khuvud, Forsmark, Sing6d 
Dannemora, Tegelsmora, Film, Morkarla, Skafthammar 
Harg, Edebo, Haver6é, Vadd6 
Viksta, Bjérklinge, Arentuna, Lena, Akerby, Jumkil, Vendel, Tensta; 
Balinge, Skuttunge, Vaksala, Danmark, Borje, Upps.-Nas, Vange, Liiby 
Alunda, Ekeby, Stavby, Tuna, Rasbo, Rasbokil, Faringe, Bladaker 
Séderbykarl, Estuna, Loharad, Malsta, Husby-Lyhundra, Skederid, 
Rimbo, R6, Fasterna, Lagga, Ostuna, Husby-Langhundra, Nirtuna, 
Gottréra, Karsta, Skepptuna, Lunda, Vidbo, Markim, Orkesta, Fré- 
sunda 
Radmansé, Osteraker, Riala, Lanna, Roslags-Kulla, Roslags-Bro, 
Vaté, Frétuna, Osseby-Garn, Vada 
Almunge, Knutby, Ununge, Edsbro 
Alsike, Knivsta, Odensala, Husby-Arlinghundra, Norrsunda, Vassunda, 
Haga, St. Per, Skanela, Fresta, Angarn, Hammarby, Vallentuna, Ed 
Hacksta, L6t, Veckholm, Torsvi, Kungs-Husby, Harkeberga, Litslena, 
Husby-Sjutolft, Villberga, Lillkyrka, Boglésa, Vallby, Arn6é, Kalmar, 
Overgran, Yttergran, Haggeby, Hatuna, Skokloster, Habo-Tibble, Bro 
and Lossa, V. Ryd, Stockholms-Nas, Eker6, Muns6, Adels6, Sanga, Ska 
Vasterfarnebo, Kumla, Kila, Sala rural community, M6klinta 
Skinnskatteberg, Gunnilbo, Hed, Norberg, Vastanfors, Karbenning, 
Vastervala 
Tillinge, Svinnegarn, Enképings-Nas, Teda, Sparrsatra, Bred, Varfru- 
kyrka, Vasterléfsta, Enaker, Norrby, Tarna, Simtuna, Altuna, Frést- 
hult, Torstuna, Harnevi, Ostersunda, Vittinge 
Tierp 
Ostervala, Nora, Harbo, Huddunge 
Langtora, Nysatra, Biskopskulla, Fréslunda, Giresta, Fittja, Hjalsta, 
Holm, Kulla, Gryta, Balingsta, Hagby, Ramsta, Vasteraker, Dalby, 
Skogs-Tibble, Aland. 


The consistency of the total material and of all constituent areas is satis- 
factory. 

The A-frequencies vary between 28.0 per cent in subregion 8, and 34.1 per 
cent in subregions 9 and 15. No significant heterogeneity exists for A+AB 
(y°=4.57, 16 d.f., P>0.99). 

The average for the entire area is 31.5 per cent. This agrees well with Mov- 
RANT’s isarithmic ring for 30 per cent around the region of Lake MAlaren. 

Significant heterogeneity is found for B+AB (y°=46.39, 16 d.f., P<0.001). 
The high B-frequencies are concentrated in the coastal region. Subregion 2 
showed a maximum of 13.5 per cent. Subregions 3 and 4, furthermore, show 
frequencies above 10 per cent. The lowest values are found in northern Upp- 





Sta, 
‘iby 


rid, 
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TABLE 57. ABO groups and gene frequencies in Uppland and part of 
Vdstmanland. 


(Conscript material) 





r |p+p+r 





(0.15 | 30. | 6. | 63.9| 99.79 
| 1.27 | 31.7] 13.5 | | 98.59 
1.81 | a] oe | 101.41 
3.46 | 30. A | | 98.00 
1.91 ; 7 | 59.7} 99.02 
0.03 | 28.6 9, .7| 100.19 
0.21 | 33. 5 58.9) 100.32 
2.59 | 28. 1) 64.9 101.52 
0.26 | 34. 9 | 58.0) 100.46 
| 0.34 34.4 | 99.40 
114 | 323 | 8. 3 | 98.93 
116 | 2.62 ; : 9.7 | 101.37 
114 | 1.52 } ; 7) 99.04 
188 | 0.24 | 34. j 4 | 99.70 
107 | 2.78 5 2) 60.7) 99.06 
133 | 2.49 | 33. . 1} 98.79 
9 67, 179) 0.02 | 29. : 51.3) 99.84 








| | | 
Total | 2.485| 563 | 264 | 1.864| 5.176| 0.415| 31.2 50.1, 99.87 


land, in subregions 1 and 15. The northern Uppland area is connected with 
lower B-frequency areas in the southwestern part of Givleborg county and the 
eastern part of Kopparberg county. We have noted above a higher B-frequency 
in the Gavleborg coastal region. These higher B-frequencies are probably asso- 
ciated with the high B-frequencies in the coastal region of Uppland. 

The concentration of high B-frequencies along the northern coastal region 
seem to indicate an immigration of eastern elements. It is a reasonable sup- 
position that such an immigration occurred via Aland. 

The northern coastal region has probably undergone a gradual increase of 
B-frequencies. Relatively high B-frequencies (above 10 per cent) have re- 
peatedly been found in parts of eastern Sweden, in Dalecarlia, and in Jiamt- 
land. We may therefore discard the earlier concept of the Baltic Sea and the 
Gulf of Bothnia as an effective serological boundary for B-frequencies. (See 
Map 17.) 

No significant heterogeneity exists for the 0-group (7*=22.51, 16 d.f., 0.2> 
>P>0.1). 

The frequencies vary between 54.8 per cent in subregion 2, and 64.9 per 
cent in subregion 8. The average for the entire area is 60.1 per cent. The re- 
sults agree with MOURANT’s earlier map. 


For Sédermanland, the material has been obtained from the regiment at 
Strangnas (P: 3). Cf. Table 58. 
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Map 17. Frequencies of the A, 
B and 0 genes in Uppland and 
part of Vastmanland. (Conscript 
material.) 


This material shows a pronounced inconsistency with a deficiency for AB 


(y°=13.79, 1 df, 


4 


P<0.001). 


. ABO groups and gene frequencies (Sédermanland). 








AB ae x | p | q | r | ptate 





| 3.900 | 911 


| | 
358 2.912 | 8.081 | 13.79 31.4 | 82 | 60.4 | 99.41 


ii. The blood donor material 


The ABO-system 


From the blood donor campaign in Uppsala county, data on 1,601 blood 
donors have been obtained. The determinations were made at the University 
Hospital, Division of Clinical Chemistry, at Uppsala under the supervision of 
Dr. P. L. ADNER. Most of the individuals examined came from the city of Upp- 
sala. A regional division into three samples was made. 


TABLE 59. ABO groups and gene frequencies. 


(Blood donor material, Uppland) 








Subregions 


}a|pijaplo | na |] p ar | ptatr 
l l ] 





| 


| | | | | | 
. Uppsala, Storvreta | 575 | 128 | 62 | 427 1.192 0.03 | 31.8 | 8.3 | 59.9, 99.93 
| | | | 


. Osterbybruk, Tierp, | | | | | | | | 
Orbyhus, Gimo 96) 26) 17 | 93) 232 /2.21/ 28.2) 9.6 |62.2) 101.42 
| 


3. Balsta, Orsund 


ve | | | | 


69| 177|0.73| 30.9) 7.3 hie! 100.85 


| 
sbro | 83| 15] 10 





Total 


| 754|169| 89 | 589| 1.601 | 0.33|31.1| 8.4 |60.5| 100.21 | 


The consistency of the material is satisfactory. 
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Map 18. Frequencies of the A, B and 0 genes and 
frequency of Rh-negative individuals in Uppland. 
(Blood donor material.) 


STAC wMHOLA 


The ABO-system shows no significant heterogeneity. The frequencies of the 
gene A vary relatively little, i.e., they lie around 30 per cent. The B-frequencies 
show an increase from south to north and northeast. Both frequencies agree 
with those of the conscript material. (See Map 18.) 

From Sédermanland’s blood donor campaign, conducted by Dr. GUNNAR 
BRANTE, the following data for ABO were obtained. 


TABLE 60. ABO groups and gene frequencies (Sé6dermanland). 








ee | ee A eee 





| | | 
503. | 275 | 1.769 4.942 | 0.85 | 321 | 82 | 59.7 | 100.19 | 


The conscript material (regiment P: 3) showed marked inconsistency, where- 
as this material is satisfactory. The B-frequency is the same in both series. In 
that of the conscripts, however, the A-frequency is 31.4 per cent, and the 
0-frequency 60.4 per cent. In the conscript series the error consists in a defi- 
ciency of AB which probably has been classified as B. This does not produce a 
change in the B-frequency, but lowers the A-frequency, and raises the 0-fre- 
quency. Thus, it is probable that the lower A-frequency and the higher 0-fre- 
quency in the conscript material depend mainly on errors of serological tech- 
nique. 


The Rh-system 


The frequencies of D-positive and D-negative individuals in Uppland are 
shown in Table 61. 

The northernmost population has more than 20 per cent of D-negative indi- 
viduals. No significant heterogeneity exists, however, for the frequency of 
D-negative individuals (y*=3.34, 2 d.f., 0.2>P>0.1). 

_ In Sédermanland the frequency of D-negative individuals is 16.03 per cent 

(n=4,942). 
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TABLE 61. Frequencies of D-positive and D-negative individuals and 
gene frequencies for D and d. 


(Blood donor material, Uppland) 





| D-gene d-gene 
| ta) Db 


| Subregions D+ | 





1 1.008 84.6 15.4 1.192 | 60.8 39.2 
185 79.7 | 20.3 232 54.9 | 45.1 
3 144 | 81.4 3: 18.6 | 177 | 569 | 43.1 





| 


Total | 1.837 83.51 | 264 16.49 | 1.601 59.40 40.60 


iii. The paternity material 


From this area, data have been obtained for 3,135 individuals (2,477 for 
the Rh-system). The material has been divided into 7 part samples. (Subregions 
4, 5, and 6 in the original classification have been merged.) 


The A,A,B0-system 


The total material and one of the constituent areas showed a significant in- 
consistency. The discrepancy consists in an excess of AB, mainly in the Stock- 
holm region (subregion 7). 

The frequency of A+AB displays homogeneity (7*=0.33, 6 d.f., P>0.99). 
The frequency of the gene A lies somewhat above 30 per cent, and that of gene 
0 at about 60—61 per cent, which agrees with the two other series of data. 

The frequency of A:+A:B shows a significant heterogeneity (7*=15.08, 
6 d.f., 0.02>P>0.01). Higher frequencies are found in subregions 2, 3, 7, and 
8, in the centre of the area. This area may be considered a continuation of the 
high frequency region in southern Gavleborg and in eastern Dalecarlia. Along 
the coastal region and in the west are found on the other hand, lower fre- 
quencies. The lower frequencies in the west adjoin the low frequency area in 
western Dalecarlia. The frequency of B+AB shows no significant heterogeneity 


TABLE 62. A,A,BO groups and gene frequencies. 





Sab- B |A,B| AB 4 p: |p2| a r |p+qt+r 


regions | 





| | 
56 | 1.24 28.3 | 3.9| 6.5 | 61.3 | 98.09 | 
7.2 | 


| | 3) 91) 235/0.31 | 21.3/ 8.9) 62.6) 99.53 | 
113) 32) 20] 14 134) 316) 3.03 /22.5/7.5) 6.0) 64.0 101.20 , 
48| 5| 12 40 111/ 0.001 / 27.1) 4.5) 8.4 | 60.0) 100.05 


749/217 202| 89) 36 | 799/ 2.092 5.71 |22.5/8.2| 8.1| 61.2| 100.73 
25.7/9.0 10.4) 54.9 99.90 


| | | 
72| 20! 23 | 55) 183) 0.005 
61, 6) 16 | 50| 142/0.08 |28.8/3.0) 9.2) 59.0, 100.37. 
| Total | 1.153 | 311 | 303|132| 47 | 1.189/3.135 | 5.61 |23.1/7.8/8.0 | 61.1| 100.59 | 


| 
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(y°=5.76, 6 d.f., 0.5>P>0.3). (In the northern part of the area the conscript 
material shows a significant heterogeneity for B+AB.) This material also, 
however, suggests that the higher frequencies are concentrated in the east. 

The 0-frequencies are around 60 per cent with no significant variation. 


The Rh-system 


The frequencies of D-negative individuals are relatively low and uniform. 
For the difference of D-negative individuals between subregions 8 and 9 
(northern and southern Sédermanland) 7’ is 4.72, 1 d.f., 0.05 >P>0.02. 


TABLE 63. Rh groups. 








Sub- | 
regions 





coo 


ou 


35 
14.2 


11 
13.9 


281 
17.2 


29 

18.4 
20 | 
16.4 | 





ie ) 





nt 








1 
0. 
2 
0. 
0 
0 
3 
0. 
0 
0 
0 
0 











1.287| | 419 | ‘ -ae 4 
51.96 | 15.58 | 16.92 | 1.37 | 069 | 0.24 | 


TABLE 64. Frequencies of the Rh genes. 











| Subregions | D-gene d-gene | C-gene c-gene | E-gene | e-gene 





64.1 35.9 45.8 | 54.2 17.1 82.9 
61.3 38.7 46.3 53.7 | 21.0 | 79.0 
62.7 37.3 45.0 | 55.0 | 189 | 81.1 
62.5 | 37.5 43.3 56.7. | 174 | 82.6 
57.2 | 42.8 38.8 | 61.2 18.5 | 81.5 
68.7 31.3 | 48.0 | 52.0 19.6 80.4 
| | | 


62.36 37.64 | 43.65 56.35 | 17.38 | 82.62 | 2.477 


63.5 | 36.5 35.0 | 65.0 | 21.1 78.9 
| 
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For the CDE-group a significant difference exists between subregions 38, 4, 5, 


and 6 and the rest of the area (y°=12.00, 1 d.f., P<0.001). 


The MN-system 


The consistency of the material is not satisfactory for subregions 1 and 9. 


TABLE 65. MN groups and gene frequencies. 








Subregions | MM 


MN 


n 


2 


x 


| M-gene 


N-gene 





11 | 36 


78 
104 


102 
161 
58 
1.000 


56 
235 
316 
111 

2.092 
183 
142 


4.62 
0.36 
0.74 
0.30 
1.34 
1.41 
4.73 


51.8 
54.9 
58.4 
54.5 
56.9 
59.6 
56.7 


48.2 
45.1 
41.6 
45.5 

| 43.1 
40.4 

| 43.3 





Total 1.028 


| 


3.135 


0.36 


56.88 | 43.12 


In all regions the M-frequencies are below 60 per cent. There is no significant 
variation between the regions. 

With relatively high B-frequencies also relatively high M-frequencies might 
have been expected in this area since these two features indicate an eastern 
influence. The high frequencies of B and M in northern Sweden are probably 
due to elements of east Finnish tribes which have higher M-frequencies than 
the western Finns and the Estonians. The relatively low M-frequencies in this 
area indicate that the element with higher B-frequencies found here may be 
derived also from populations other than the Finns. 


The P-system 


Subregional frequencies are given in Table 66. The frequency of P-negative 
individuals is homogeneous (y*=2.63, 6 d.f., 0.9>P>0.8). Within the area as 


TABLE 66. P groups and gene frequencies. 








Subregions | P+ | y 5 | n P-gene p-gene 





42.3 
47.0 
50.9 
| 49.3 
| 48.1 
| 3 | 50.7 
| 


45 


| 


234 
84 


va 
Caonawn = 
for) 


46.7 





| Total 48.35 
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a whole the frequency of the gene P is relatively low. In the eastern parts of 
the area, subregions 3—8, the frequencies appear still lower. 


iv. Summary 


The A-frequencies are relatively high and uniform. The A:-frequencies are 
highest in the central parts. The B-frequencies are highest in the northern 
coastal region. The genes C, D, E, M, and P show no significant variation. 


8. Main region VIII. The Viner provinces 


a) EARLIER ANTHROPOMETRICAL INVESTIGATIONS 


Region VIII is made up of the counties located around Lake Vanern. Earlier 
anthropometrical maps by LUNDMAN characterize the Lake Vaner area, especi- 
ally the province of Dalsland by tall stature. Throughout most of the region 
the cephalic index is moderate (77—78). In Dalsland, however, the index is 
lower (75—76), and in the central parts of the county of Skaraborg somewhat 
higher (78—79). These two regions are, however, said to show a higher per- 
centage (97—98 per cent) of light-colored eyes than the neighboring regions. 
LUNDMAN (1957) has made a special examination of the descendants of the 
seventeenth century Finnish immigrants to Varmland and adjacent regions. 
He found that the mixed Finnish population differs only slightly from the 
“pure” Swedish population. In his classification of the ethnic stocks LUNDMAN 
draws the boundary between the southwest Swedish “Gétic” stock and the cen- 
tral Scandinavian stock obliquely across region VIII. According to my own 
regional classification (see Map 19), this boundary would run roughly between 
subregions 7 and 8, through subregion 3, and finally between subregions 1 
and 2. 


b) SEROLOGICAL INVESTIGATIONS 


i. The conscript material 


Data for Varmland are available on 833 conscripts from the infantry regi- 
ment (I: 2) at Karlstad. The frequencies are 29.8, 7.7, and 62.5 per cent for 
genes A, B, and 0, respectively. For the artillery regiment (A: 9) at Kristine- 
hamn (n=2,167) the frequencies are 30.8, 7.6, and 61.6 per cent. The results 
are in good agreement, and indicate a medium frequency of the three genes in 
Varmland. 

For the county of Orebro there is a series from the local infantry regiment 
(I: 3), comprising 832 individuals examined. Here the gene frequencies were 
32.9, 9.1, and 58.0 per cent. The relatively high B-frequency is related to the 
corresponding areas in Dalecarlia and the region of Lake Malaren, with high 
frequencies for gene B. 

The Vastergoétland series is represented by records of 3,493 persons belong- 
ing to the Karlsborg regiment (Lv: 1). Here the gene frequencies are 31.6, 8.1, 
and 60.3 per cent. There are further data from the Boras regiment (I: 15), 
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giving 29.1, 7.1, and 63.8 per cent for genes A, B, and 0, respectively. Here the 
0-frequencies are somewhat higher, as might be expected from the unit’s more 
western position. The material, containing information about the parishes of 
birth, has been regionally classified according to the same system as adopted 
for the paternity material. 

The gene frequencies in the different regions are seen in Table 67. Con- 
sistency for the total material and for all constituent areas is satisfactory. 
Some of the primary regions have been merged. 


TABLE 67. ABO groups and gene frequencies. 


(Conscript material) 








| 5 = peal. ; | | ; - 
ub- | | | 

a A | , q+r 
| regions | | ( p+q+ 





181/0.77 | 32.0] 7.0 | 61.0] 99.13 | 


| | | 172 0.81 | 25.5 | 6.7 | 67.8| 99.23 | 
77 | | | 164/010 | 31.2] 96 | 59.2| 99.61 | 
162 | | 110) 327/ 0.0003, 33.2) 8.8 | 58.0| 99.98 | 
406 | | 282 852 /0.30 32.9 | 9.1 | 58.0] 100.26 | 
276 | | 176| 556/1.75 | 33.1 | 9.9 | 57.0/ 99.05 
151 | | 109| 302/007 | 329| 72 | 59.9| 100.21 
119 | | | 106} 265/0.95 | 282] 7.9 | 63.9] 99.21 | 
101 | | | 91} 215/0.003 | 29.5 | 5.5 | 65.0 | 100.04 | 
112) 36 | 11 | 123| 282/0.20 | 25.0| 8.7 | 66.3| 99.66 | 
| 44] 9 7 | 65! 125/380 | 229] 65 | 70.6] 101.79 | 


| 1.611| 378 | 169 | 1.263| 3.421/0.03 | 30.7| 8.4 | 60.9| 99.84 | 




















A significant heterogeneity exists for the frequency of A+AB (y’*=59.87, 
10 d.f., P<0.001). The lowest frequencies are found in southern Vastergétland 
and western Varmland. The difference between the northeastern and south- 
western parts of the area roughly corresponds to LUNDMAN’s anthroposyste- 
matical classification (cf. Map 2). 

There is no significant heterogeneity for B+AB within the total area (7°= 
= 14.98, 10 d.f., 0.2>P>0.1). A significant difference (y*=6.75, 1 d.f., 0.01> 
>P > 0.001) exists, however, between subregions 5—8 (Narke and jurisdic- 
tional district of Vadsbo) and subregions 9—14 (Ostergétland minus the juris- 
dictional district of Vadsbo). Thus a boundary is suggested somewhere between 
Narke and Vasterg6étland with respect to the frequencies of B as well as A. 

A significant heterogeneity exists for the frequency of the 0-group (y°=37.54, 
10 d.f., P<0.001). 

In Vastergétland the 0-frequencies gradually rise toward the south. In the 
eastern part of subregion 14 (jurisdictional district of Kind) the 0-frequency is 
about 77 per cent (n=69). The ABO-frequencies in southern Vastergétland 
resemble those of Angermanland. (See Map 19.) 

The part of the region which, according to LUNDMAN, is dominated by the 
southwest Scandinavian ethnical stock is characterized by relatively low fre- 
quencies of genes A and B, and high frequencies of gene 0. 
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Map 19. Frequencies of the A, B and 
0 genes. (Conscript material.) 


ii. The blood donor material 


Through the help of Mrs. INGEGERD LARSSON, Karlstad Red Cross Counselor, 
I have obtained a compilation of the data from Varmland county. No blood 
donor campaigns have taken place in the counties of Skaraborg and Alvsborg, 
but an analysis of the Virmland data is given below. 


The ABO-system 


The material was originally distributed over 48 samples. Larger samples 
were obtained through combining geographically neighboring regions. Table 68 
shows the data for these. The consistency of the total material is satisfactory. 
One of the constituent areas shows inconsistency with expected frequencies. 

In Map 20 the frequencies for genes A, B, and 0 have been arranged vertic- 
ally into frames, and centered according to the fused localities. The frequency 
for D-negative individuals is entered below the 0-frequency. 

The A-frequencies were uniform and in most cases above 30 per cent. No 
significant heterogeneity is seen for the frequency of A+AB within the total 
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TABLE 68. ABO groups and gene frequencies. 


(Blood donor material, Varmland) 








Subregions | A B | AB | 0 | n | ve | p | q | + [ptatr 





. Eksharad, | 
Stéllet | : .2 | 60.2 99.95 
. Grasmark, Lys- | 


vik, Torsby 98.98 


98.65 
99.39 


. Hagfors 
. Munkfors 





. Lesj6fors, Filip- | 
stad 

. Lundsberg, Ny- 
kroppa, Storfors 


101.57 


102.54 








. Olme, Visnum, 
Kristinehamn 








7.2 | 59.8 | 100.36 





30.6 | 10.0| 59.4} 99.69 
| 


| 


| 


Forshaga 
. Sunne, E. Am- 
tervik, W. Am- | 
tervik | | 31 | 27.7|10.6|61.7! 99.49 
. Skoghall, Skatt- | | 
karr, Alster, 
Karlstad 


| 
| 
| 
| 
| 
| 
| 
. Molkom, Deje, | 
| 
| 
| 





100.65 


. Varmskog, Fa- 
geras, Kil, Eds- | 
valla, Hégboda 




















99.08 | 


. Valberg, Grums 102.34 


. Brunskog,Glava, 
Arvika 

. Charlottenberg, 
Kola, Amotfors, 
Koppom 


100.95 


. Langsered, Stav- 
nas, St6mne, 
Varml. Nysater, 
Svanskog, Halje- 
bol 

. Saffle 

. Lennartsfors, 
Sillerud, Blom- | 
skog 2 | 72/3.54 |30.0)12.9|57.1/ 96.05 

18. Arjang 11 201 | 0.02 | 32.0) 8.3|59.7| 100.15 
19. Técksfors i 3 32 | 95 | 0.26 | 36.0| 5.4] 58.6 99.34 


Total | 2.351 | 556 | 286 | 1.802 | 4.995 /0.74 |31.3| 8.8|59.9| 100.18 
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area (y= 14.13, 18 d.f., 0.8>P>0.7). The B-frequency for the total material is 
rather high, 8.8 per cent. The frequencies are higher in central and eastern 
Virmland, with a drop toward the southwest. A significant difference appears 
between the eastern part, subregions 1—11, and the western part, subregions 
12—19 (y°=6.41, 1 d.f., 0.02>P>0.01). The conscript material was similar. 
High B-frequencies in central and eastern Varmland are geographically con- 
nected with the corresponding high frequency area in Dalecarlia and other 
adjacent counties. (See Map 20.) 


Map 20. Frequencies of the A, B 
and 0 genes and frequency of Rh- 
negative individuals in Varmland. 
(Blood donor material.) 


The Rh-system 


The frequencies for D-positive and D-negative individuals are shown in 
Table 69 and Map 20. No significant heterogeneity exists for the frequency of 
D-negative individuals within the total material (y°’= 18.62, 18 d.f., 0.5>P>0.3). 
The lowest frequencies are encountered in the northern part of Varmland. A 
significant difference in the frequency of D-negative individuals is found be- 
tween subregions 1—4 (in the north) and the rest of Varmland (y*=5.51, 1 d.f., 
0.02>P>0.01). 

The lower frequency area in northern Varmland geographically joins Dale- 
carlia, where frequencies are likewise low. The difference between north- 
eastern and southwestern Varmland agrees with LUNDMAN’s anthropometrical 
classification. The high frequencies of D-negative individuals occur in that 
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TABLE 69. Frequencies of D-positive and D-negative individuals «nd 
gene frequencies for D and d. 


(Blood donor material, Virmland) 








Subregions D+ | % | % | n | D-gene d-gene 





148 | | | 14.9 - 614 38.6 
200 | : | 14.9 | 61.4 38.6 
116 | 13.4 | 63.4 36.6 
259 | | 15.4 | 60.8 39.2 
123 7 | 18.0 57.6 42.4 
106 | | 19.1 | 56.3 43.7 
302 | 6) «17.9 368 | 57.7 42.3 
246 | | 16.9 96 | 589 | 414 
217 | | 19.9 | 55.4 | 446 
10 | 887 | | 17.3 | 584 | 41.6 
11 | 268 79.1 20.9 39 | 54.30 | 45.7 
12 | 146 79.4 | 20.6 | 54.6 45.4 
13 | 269 | 849 | 48 | 151 | 61.1 38.9 
14 | 205 78.9 | } 211 | | 541 45.9 
15 | 181 | 77.4 : 22.6 | | 52.5 47.5 
16062=«|~=Ss«123':'|~=—«79.4 | 20.6 | 54.6 45.4 
17 | 61 84.7 | | 15.8 72 | 60.9 39.1 
18 | 167 | 83.1 : 16.9 | 58.9 41.1 
19 | 81 | 85.3 | 14.7 95 | 61.7 38.3 


| Total | 4.105 82.18 | 890 | 17.82 | 4.995 57.79 | 42.21 


























part of Varmland which is designated as the habitat of the southwest Scandi- 
navian ethnical stock. 


iii. The paternity material 


From this area data have been obtained for 1,427 individuals (1,100 for the 
Rh-system). The material has been divided into 8 partial samples. 


The A,A,B0-system 


The consistency of the material is satisfactory. No significant heterogeneity 
exists for A+AB (y°=10.38, 7 d.f., 0.2>P>0.1). In subregions 7—12 the fre- 
quency A:+A,B is significantly higher than in subregions 5 and 6 in the north- 
east (y°=8.79, 1 d.f., 0.01>P>0.001), and also higher than in subregions 13 
and 14 in the south (y°=5.84, 1 d.f., 0.02>P>0.01). Thus we find the highest 
A:-frequencies, about 9 per cent, in northern Vastergétland. Subregions 1, 5, 
and 6 with low A:-frequencies border areas in Dalecarlia, Vastmanland, and 
Sédermanland likewise distinguished by low frequencies for Az. Central Swe- 
den contains, thus, a relatively large continuous area characterized by low A:- 
frequencies. 
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No significant heterogeneity exists for B+AB (y°=3.64, 7 d.f., 0.9>P>0.8). 
In this material, too, eastern Varmland showed higher frequencies. 

No significant heterogeneity was found for the frequency of the 0-group 
(y°=11.09, 7 d.f., 0.2>P>0.1). 

In subregions 2—6, the central part of the area, the 0-frequency was signi- 
ficantly lower than elsewhere (y°=8.26, 1 d.f., 0.01>P>0.001). This material, 
also, showed high 0-frequencies for southern Vastergétland. 


TABLE 70. A,A,BO groups and gene frequencies. 








Sub- | | | 
| A A, | I AoB | ) | , ped 
regions | 3 ‘= ser ae | . | | , ptatr 





l 
1100.02 19.2) 5.9 | 8.6 66.3) 98.82 
| 78| 223/0.47 | 22.8) 7.8 | 9.7/59.7| 99.29 

| 68| 190 0.07 | 25.0) 8.2 | 6.8 60.0, 99.75 | 
| 2892.55 28.3) 4.8 | 7.8 59.1 98.64 
| 


36 | 9| 15 
81] 23] 30 | 
76| 21| 17 | 
131} 18] 33 
43| 20| 12 
39| 12] 10 | 
46; 19| 13 | 


76| 12} 26 | 
| | 
Total |528/134|/156| 48 | 12 ‘seo | 1.427|1.26 |22.8| 6.9 | 7.9/62.4| 99.60 


140 0.0001) 18.5| 9.8 | 6.2 65.5, 99.99 
| 1020.17 24.0) 8.2 | 7.1 60.7) 99.45 
| 65| 152/1.59 |19.2| 9.0 | 7.4) 64.4) 101.28 
| 97| 221/003 | 20.7. 4.7 | 85/661, 100.14 

















mPnNOoOF SB = we 





The Rh-system 


The frequencies of the different Rh-subgroups are given in Table 71. In 
subregions 9—12 the frequency of the D-negative individuals is significantly 
higher than in the rest of the area (y°=7.41, 1 d.f., 0.01>P>0.001). The 
highest frequencies of D-negative individuals are found in northern Vastergot- 
land (cf. this area also showed a significant rise of the A:-frequencies). 

The frequency of the gene E is relatively low. y* for the difference in the fre- 
quencies of E- “negative individuals between the subregions 9—12 and the rest 
of the area gave 7°=5.28, 1 d.f., 0.05 >P>0.02. 


The MN-system 


The consistency of the material is not satisfactory for subregions 13—14. 

For the whole of the material the M-frequencies are relatively low and re- 
semble those for the rest of central Sweden. In subregions 9—12 the M-fre- 
quency is fairly high (see Table 73). The difference between subregions 9 and 
12 and the rest of the area is, however, insignificant (y*=3.08, 1 d.f., 0.1>P> 
>0.05). 


The P-system 


No certain differences between the subregions could be established. The 
lowest frequencies of P-negative individuals are found in subregions 3, 9, and 
12. The difference between these and the other regions gave 7*=2.16, 1 df., 
0.2>P>0.1. 
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TABLE 71. Rh groups. 


Cc 





68 | 
100 | 
166 | 
100 | 


150 
100 | 


~l 


14.0 


40 
16.7 


19 
17.6 
, 4 1 74 
95 | 108 | 27 | 14 | 21. 100 


240 
100 


108 
100 


eo co soe coo 








“| | | | 123 
114 | 14. s | « 100 
22 | | 171 
12.9 | 2.) | 1. j 100 











165 181 | | ¢ i | 158 | 1.100 


51.46 | 15.00 | 16.45 55 | 0.82 | 0.36 | 14.36 | 








TABLE 72. Frequencies of the Rh genes. 








Pees ee ’ : 
| Subregions | D-gene d-gene | C-gene e-gene | E-gene | e-gene 





63.5 36.5 | 393 | 60.7 | 21.4 78.6 
62.8 37.2 | 441 | 55.9 18.6 81.4 
59.9 40.1 42.8 | 57.2 16.7 83.3 
65.2 34.8 | 46.7 | 53.3 17.3 82.7 
63.9 36.1 45.5 54.5 18.9 | 81.1 
49.3 50.7 | 39.6 60.4 | 115 | 885 74 
54.9 45.1 40.3 | 59.7 145 | 85.5 123 








59.5 405 | 39.3 60.7 19.4 | 80.6 171 





60.58 39.42 | 42.80 | 57.20 | 17.43 82.57 1.100 


iv. Summary 


A-frequencies are lowest in the southwest. The highest A:-frequencies are 
found in northern Vastergétland. B-frequencies are highest in the east, 0-fre- 
quencies in the southwest. The frequency of D-negative individuals is highest 
in western Varmland and northern Vastergétland. The frequencies of the genes 
C, E, M, and P shows no significant variation. 
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TABLE 73. MN groups and gene frequencies. 








Subregions | MM | MN | NN | n | ve M-gene | N-gene 
| | 





| 
37 | } 20 | 002 | azz | 428 
65 | | | 261 | 56.3 43.7 
57 | | | 0.27 55.3 44.7 
| 0.10 53.8 46.2 
0.24 | 56.4 43.6 
0.21 | 65.2 34.8 
0.29 53.3 46.7 
5.56 57.7 | 42.3 


2.43 56.30 | 43.70 




















TABLE 74. P groups and gene frequencies. 











1 | | 22.7 110 | 524 | 47.6 
83.4 | } 166 | 223 | 59.3 | 40.7 
80.0 | | 200 | 190 | 55.3 44.7 
“7 18.3 | 289 | 57.2 42.8 


Subregions | P+ % | % | n | P-gene p-gene 
| 
| 
| 
| 


81.4 18.6 | 140 56.9 43.1 
85.3 14.7 | 102 61.7 38.3 
79.6 20.4 152 | 54.8 45.2 

| 22.2 221 52.9 47.1 





77.8 
80.80 | 274 19.20 | 1.427 | 56.18 43.82 | 











9. Main region IX. Southeast Sweden 


a) EARLIER ANTHROPOMETRICAL INVESTIGATIONS 


According to LUNDMAN (1946) the southern part of this region is charac- 
terized by several different small isolated groups. The northern part is called 
the inner-Scandinavian ethnical stock area, the southwestern part the south- 
west-Scandinavian stock area. In his classification of the ethnical stocks LUND- 
MAN divides Smaland into four subgroups and supposes certain connections 
between these subgroups and groups in other locations. 

1) The east-Smdlandic group, corresponding roughly to subregions 8 and 14 
on the map, is believed to be connected with the west-Finnish ethnical stock. 
2) The group of the gulf of Hané (subregions 13 and 15) — connected both 
with the population of the Danish islands and the ethnical stock of inner Scan- 
dinavia. 3) The group of Vadrend (approximately subregions 11 and 12) — con- 
nected with the Gétic group in southwestern Sweden. Finally, 4) The group of 
Njudung, roughly subregion 7, connected with the ethnical stock of inner Scan- 
dinavia. 

LUNDMAN’s results were based on FLODSTROM’s work (1926). 
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b) SEROLOGICAL INVESTIGATIONS 


i. The conscript material 


It was possible to sort out only a relatively small sample of conscripts born 
in Ostergétland and it showed relatively high frequencies for A and B, and a 
low 0-frequency (see Table 75). 

From both Smaland and Blekinge data including information about the 
parish of birth have been obtained from the artillery regiment at Jénk6ping 
(A: 6) and from the infantry regiment (I: 18) on Gotland, where many con- 


TABLE 75. ABO groups and gene frequencies. 


(Conscript material) 








Subregions | B | AB | | | 42 | q | > | ptatr 





| 1—4. Ostergétland 22 5 | 9.0|55.8| 98.86 


. Tveta, Vista, N. | | | 
Vedbo | 18 | .90 | 31.3) 7.7/ 61.0! 100.92 


. N. Tjust, S. Tjust, 
Sevede, Vimmer- 
by, Vastervik A7 | 33.2!) 8.0 | 58.8} 


| 
| 
| 
| 
| 


98.77 
. Vastra, S. Vedbo, | Say ee: eee 
Ostra ¢ 17 : 862.0) 99.62 
. Aspeland, Tuna- | 
lan, Handbord, 
Stranda, Oscars- | | | 
hamn | 17 180 3.52 | 30.6) 9.2) 102.09 
. Ostbo, Vastbo, Mo, - 
Varnamo 180 | 0.10 ' 1 | 64. 99.74 
. Sunnebo 90 0.009 34.2) 6.3/ 59.5) 100.13 


. Kinnevald, Norr- 
vidinge, Allbo, 
Vaxj6 





: Konga, Uppvidinge| 


. S. More, N. More, | 
Kalmar 


. Akerbo, Slattbo, 
Runsten, Alguts- 
rum, Méckleby, 
Grasgard 22; 3; 1) 18 — | Wicoath Wiens 


| | | | | | 
15. Blekinge | 346) 12). 4) 71 203 | 0.99 | 36.2| 4.0 | 59.8 


Total | 1.075 | 192| 111 | 786 | 2.164|0.89 | 32.7| 7.3 60.0| 




















POPULATION GENETICS OF SWEDEN 





Map 21. Frequencies of the A, B 
and 0 genes. (Conscript material.) 
County of Kronoberg within the 
heavy line. 


scripts from the mainland do military service. Table 75 contains data for the 
material distributed regionally according to parish of birth. 

One of the constituent areas shows inconsistency. The results for the total 
material are satisfactory. No significant heterogeneity exists for the frequency 
of A+AB (y°=7.63, 11 d.f., 0.8>P>0.7). The frequency of A exceeded 30 per 
cent in all subregions (Map 21). MourRANT’s map shows an isogene for 30 per 
cent around Lake Malaren; it would now seem more correct to extend this iso- 
gene to include all of southeastern Sweden. 

Significant heterogeneity was found for the frequency of B+AB (y°=27.05, 
11 d.f., 0.01 >P>0.001). In the northern and northeastern parts of the area 
the B-frequencies are higher, agreeing with LUNDMAN’s hypothesis that the 
people from eastern Smaland include east-Baltic elements. The northeastern 
area joins the high B-frequency region of central Sweden. Low B-frequencies 
are found in southwestern Smaland. Low B-frequencies has previously been 
reported in western Smaland by REIzZ (quoted by STRENG, 1935). This series 
showed a B-frequency of 4.6 per cent (n=250). 

The highest 0-frequencies are found in the southwestern part of the area. 
The difference between subregions 9, 10, and 11 (with relatively high 0-fre- 
quencies) and the remainder of the subregions is significant (y*=9.72, 1 d.f., 
0.01>P>0.001). 

The result agrees fairly well with LUNDMAN’s hypothesis that western Sma- 
land and the Varend group have certain anthropological similarities with the 
Gétic ethnic stock in southwestern Sweden (see Map 21). 
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ii. The blood donor material 


Data from 3,846 individuals in Kronoberg county and for 3,580 individuals 
in Ostergétland have been obtained. No blood donor campaigns have been 
conducted in Jonké6ping and Kalmar counties. 


The ABO-system 


The Ostergétland material (Table 76) was derived mainly from the densely 
populated places. It has been divided into five partial populations whose posi- 
tions are shown in Map 21. The consistency of the material is satisfactory. 


TABLE 76. ABO groups and gene frequencies. 


(Blood donor material, Ostergétland) 








‘Rabregicas | A | B | AB Eae n | 2p | 4 | r | ptatr 





. Séderképing 29/ 20| 111, 281/ 2.67/ 29.2 oa {61.7 101.40 
. Motala 5| 38) 18) 157] 418 | 0.02 31.7) 6.9} 61.4, 99.92 
. Finspang | 25) 17) 84, 209/ 2.93 27.5 | 10.5/ 62.0, 101.76 
. Norrképing 671/116 64) 521 1.372 1.33 31.8 69/613 100.41 
5. Linképing 606/134 63) 497 1.300/ 0.04 30.3) 7.9/ 61.8, 100.08 





Total | 1.686 | 342 | 182 | 1.370 | 3.580|1.22|30.8| 7.6| 61.6, 100.25 


No significant heterogeneity exists for the frequency of A+AB (y°=3.37, 
4 df., 0.5>P>0.3). The A-frequencies average 30 per cent, and thus agree 
with those of the conscript material. 

Significant heterogeneity was found for the frequency of B+AB (y7*=11.98, 
4 d.f., 0.02>P>0.01). The northern and eastern parts show the highest B-fre- 
quencies, and form a continuation of the higher B-frequency areas of eastern 
Smaland, extending upward toward Lake Malaren. Thus, B-frequencies higher 
than those of the inland characterize the entire east coast, from Kalmar in the 
south to Halsingland in the north. 

A very small variation could be shown for the 0-gene. All frequencies are 
between 61.3 and 62 per cent. 

The blood donor material from Kronoberg county has been divided into 16 
subsamples. The consistency of two of the constituent areas is not satisfactory. 
Names of certain densely populated places, as well as parish names, have been 
included in Table 77. 

No significant heterogeneity exists for the frequency of A+AB (y°=20.91, 
15 d.f., 0.2>P>0.1). Map 22 shows frequencies above 30 per cent concen- 
trated in the eastern and southern parts of the county. Subregions 2, 4, 5, and 
7, all with lower frequencies, are in the northwest, where a drop in A-frequen- 
cies might be expected. A comparison between subregions 2, 4, 5, and 7 and 
the remaining subregions gives y*=12.13, 1 d.f., 0.001>P. 

The B+AB frequency shows homogeneity (y°=3.62, 15 d.f., P>0.99). A 
comparison between subregions 5, 6, and 14 and the remaining subregions gives 
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TABLE 77. ABO groups and gene frequencies. 


(Blood donor material, Kronoberg) 





Subregions ae. B | AB | 0 


a | r | pt+a+r| 





. Markaryd, Halla- 
ryd, Strémsnas- 
bruk, Géteryd, 
Hamneda, Pjatte- 
ryd, Agunnaryd, 
Ryssby, Vra 

. Lagan, Ljungby 

. Virestad, W. Tors- 
as, Skatelév, Vis- 
landa 

. Hjortsberga, Alve- 
sta 

5. Almhult, Ohr, Mo- 
heda 

. Lammhult, Asa, 
Tolg, Ormesberga, 
Tjureda, Bergs- 
lund | | | : 33.7 | 

. Ojaby, Bergunda, 

. Oja | 





100.34 


98.75 





100.57 























| 27.6 | 6.4 66.0 
31.9 | 7.0 61.1 


. Vaxjé 
| 
| 
| 


9. Vederslév, Tavels- | 
as, Kalvsvik, Urs- 
hult 

. Séraby, Gardsby 


102.17 | 
100.69 


. Hemmesj6, Furu- 
by, E. Torsas, Ur- | 
asa 

. Nébbele, Hovman- 
torp, Lessebo 

. Tingsryd, Linne- 
ryd, Almeboda, 
Langasj6, Vackel- 


sang 102.49 











. Braas, Dadesjé, 
Skruv, Notteback 
. Aseda, Lenhovda, | 
Alghult | 
5. Ryd, Kosta, Orre- | | | | 
| fors, Algutsboda 97 | | 72 | 0.73 61.7| 99.22 


| Total | 1.829 | 341 | 184/1.492/3.846/2.31 |30.9|7.1/ 62.0! 100.32 


98.69 


101.02 
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Map 22. Frequencies of the A, B and 0 genes and frequency of Rh-negative individuals 
in the county of Kronoberg. (Blood donor material.) 


7° = 0.89, 1 d.f., 0.56>P>0.3. The somewhat higher frequencies in the northern 
part of the county are thus not significant. The conscript material showed the 
variation of gene B within Main Region IX to be significant. The boundary 
seems, however, to lie between northeastern and southwestern Smaland, where- 
as within Kronoberg county the B-frequencies show homogeneity. 

The 0-frequencies were higher towards the northwest. This agrees with those 
of the conscript material. The difference is, however, not significant. 


The Rh-system 


The frequency of D-negative individuals in Ostergétland is shown in 
Table 78. 

No significant heterogeneity exists for the frequency of D-negative indivi- 
duals within the total material (y*=8.54, 4 d.f., 0.1>P>0.05). The Finspang 
and Linképing frequencies (central Ostergétland) are higher than those of the 
other subregions (y*=8.32, 1 d.f., 0.01>P>0.001). 

The Rh-data for Kronoberg county are shown in Table 79. 

The frequencies of D-negative individuals are shown in Map 22 below the 
ABO-values. 

No significant heterogeneity exists for the frequency of D-negative indivi- 
duals (y*= 12.39, 15 d.f., 0.7>P>0.5). A comparison between subregions 3—13 
and 15 and the remaining subregions gives y*=5.97, 1 d.f., 0.02>P>0.01. 
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TABLE 78. Frequencies of D-positive and D-negative individuals and 
gene frequencies for D and d. 


(Blood donor material, Ostergétland) 





D-gene | d-gene 


———— —— - 
Subregions | | 





281 | 62.3 
418 | 62.5 
209 54.6 
1.372 61.9 
1.300 58.2 


| 
| 


3.580 | 60.14 | 





TABLE 79. Frequencies of D-positive and D-negative individuals and 
gene frequencies for D and d. 


(Blood donor material, Kronoberg) 





he nar ee ia i ‘ s | | 


Subregions | 


% n | D-gene d-gene 


| 





86.0 | 178 62.6 | 374 
84.9 139 | 61.1 38.9 
80.5 257 55.8 44.2 
78.7 174 53.8 46.2 
77.7 283 52.8 47.2 
80.8 193 56.2 43.8 
81.7 251 57.2 42.8 
82.5 ¢ 1.080 58.2 41.8 
81.3 150 56.8 43.2 
81.0 126 ; 43.6 
85.5 179 9 | 381 
120 80.0 150 3 | 44.7 
113 83.1 136 9 | 41.41 
162 85.3 . 190 38.3 
| 141 84.4 | | 167 39.5 
16 =| «162 83.9 | | 193 9 | 401 


Total 3.162 | 82.22 | | 17. 3.846 | 57.83 | 42.17 
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Thus, in the central part of the county, the frequency of D-negative individuals 
is significantly higher. The highest frequencies are found in that population 
which LUNDMAN calls the “Varend group”. 


iii. The paternity material 


From this region data have been obtained for 1,292 individuals (1,001 for 
the Rh-system). The data from the 15 original subregions have been fused into 
8 larger samples. 
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The A,A,B0-system 


The consistency of the material is satisfactory. The frequencies for total A 
are high, always exceeding 30 per cent, except in subregion 15. This confirms 
the earlier observation that A-frequencies above 30 per cent are found not 
only in the district around Lake Malaren, but also in southeastern Sweden. 
Ostergétland has the maximum frequency. This material had a lower A-fre- 
quency for subregion 15 (Blekinge) than the conscript material. The difference 
between the two sets of data is, however, not significant (y°=3.05, ii Lip 
0.1>P>0.05). 

No significant heterogeneity exists for the frequency of A+AB within the 
whole area (y°=13.05, 7 d.f., 0.1>P>0.05). In the southern part the A-fre- 
quencies are lowest. A comparison between subregions 13—15 and the remain- 
ing subregions gave y°=6.85, 1 d.f., 0.01>P>0.001. 

No significant heterogeneity exists for the frequency of A:+A:2B within the 
total material (y*=10.44, 7 d.f., 0.2>P>0.1). The As-frequencies are relatively 
high, exceeding 10 per cent in two cases. 

There is a significant difference in the Az+A2B-frequencies between central 
Smaland (subregions 7 and 11) and the rest of the region (y°=7.74, 1 df, 
0.01>P>0.001). 

The frequency of A:+A:B is, furthermore, significantly lower in Blekinge 
than in central Smaland (y*=8.90, 1 d.f., 0.01>P>0.001). Blekinge belongs to 
LUNDMAN’s anthropological group of the gulf of Hané. 

No significant heterogeneity exists for B+ AB within the total area (y°=7.13, 
7 d.f., 0.5>P>0.3). 

As in the conscript material, the coastal area, i.e., subregions 1, 2, 6, 8, 13, 
and 14, shows a significantly higher B-frequency than the inland area (7°= 
=7.12, 1 df., 0.01>P>0.001). 

The frequency of the 0-group is higher in Blekinge than in the rest of the 
area (7°=6.84, 1 d.f., 0.01 >P>0.001). Otherwise, the area had low 0-frequen- 
cies (below 60 per cent) typical of eastern Sweden. 


TABLE 80. A,A,BO groups and gene frequencies. 








A, | Ae | B |A,B/ A,B] 0 
| | 
| 
| 





Sub- | 
regions 





| | 
0.59 | 23.7 | 20 8.4 
0.41 | 27.7 | 10.6 | 5.7 98.38 


| 81} 24/ 21/ 10 | | 

| 

| 52 | 1.75 | 27.9| 7.3] 5.1 | 59. 98.70 
| 


| 
90 | | 

69 | | 
,12 | 47| 


3 
ee | 98.99 
; | 52! 16) 5 
| 3 
6 
5 


0.55| 29.1] 7.7) 5.8 | 
| 50| 0.01} 22.8) 9.3| 8.5 |59.4| 100.14 
| 42] 1.05 | 24.3/11.8| 6.0 | 57.9) 101.25 
| 49) 0.18 24.0) 6.9| 9.1 60.0, 99.46 


| 0.34 21.2) 5.5/7.2 |66.1| 99.54 | 
17 | 459 | 1.292 0.67|24.7| 8.4 | 7.0 |59.9| 99.69 


| | 

9, 10, 11| 49] 
13, 14 | mi 
15 =| 81} 
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The Rh-system 

In subregions 2—5 the frequency of the CD-group is significantly lower than 
in the rest of the area (y°=6.86, 1 d.f., 0.01>P>0.001). In subregions 1—5 the 
frequency of the CDE-group is significantly higher than in the rest of the area 
(y'=9.71, 1 d.f., 0.01>P>0.001). The D-negative frequency is high, nearly 
20 per cent, throughout the entire area. Only regions 13 and 14 show lower 
frequencies. A comparison between subregions 13 and 14 and the rest of the 
area gives 7° =1.59, 1 d.f., 0.3>P>0.2. The results are in good agreement with 
those from the blood donor material of Kronoberg county (subregions 10—12). 
Ostergétland’s blood donor data also gave some high frequency samples (sub- 
regions 1—3). In subregion 2 (n=53) the D-negative frequency exceeded 30 
per cent. 


TABLE 81. Rh groups. 








Sub- | 
regions 





12.6 


22 
15.4 
23 
18.4 


13 
16.0 


13 17 
ob 15.3 
9,10, 11 13 16 
% 14.6 18.0 3.4 
13, 14 12 20 1 2 106 
% 11.3 18.9 0.9 ‘ 100 
15 17 24 3 171 
% : 9.9 14.0 E 1.8 100 














1.001 


Total 146 157 | 13 7 
% 49.15 14.59 15.68 | 0.90 1.30 0.70 ; 100 


























The frequencies of genes C, D, and E are shown in Table 82. The E-gene 
has lower frequencies in subregions 7, 12, and 15 in a northsouth tract crossing 
the centre of the area. A comparison between these and the other regions gave 
7 =5.42, 1 d.f., P © 0.02. 


The MN-system 


The consistency of the material is satisfactory. In the coastal subregions, 
.13 and 14, M-frequency is above 60 per cent. B-frequencies in the coastal area 
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TABLE 82. Frequencies of the Rh genes. 











Subregions | D-gene | d-gene | C-gene | c-gene | E-gene e-gene 





1 7 | 453 | 440 | 560 | 175 | 82.5 
23 | f 458 | 391 | 609 | 189 | 81.1 
4, 5 . 438 | 374 | 626 | 205 | 79.5 
7, 12 43.0 | 392 | 608 | 146 85.4 
6, 8 Oo | 450 | 400 | 600 | 151 | 849 

9, 10, 11 : 43.7 42.1 | 57.9 19.3 | 80.7 
13, 14 ' 37.5 | 426 | 57.4 | 17.6 | 82.4 
15 53. 46.6 413 | saz | 128 87.2 








Total | | 44.36 | 40.87 | 59.13 16.91 83.09 | 1.001 
are also higher, two circumstances which suggest’ an eastern influence in 
eastern Smaland. Blekinge has the lowest M-frequency. The difference be- 
tween subregions 13 and 14 and subregion 15 is, however, not significant 
(y*=3.33, 1 d.f., 0.1>P>0.05). 


TABLE 83. MN groups and gene frequencies. 








Subregions | MM | MN | NN | & | M-gene N-gene | 





44.2 
40.5 
44.7 
44.8 
44.3 
9, 10, 11 | | . | 58. 41.3 
13,14 | | 0. | ' 39.5 
15 | | | | 0. | 51.8 | 48.2 











Total | 1.292 43.69 





The P-system 


The frequency of P-negative individuals is high in the northern part of the 
area and in subregions 7 and 12. A significant difference exists between sub- 
regions 4, 5, 7, and 12 and the rest of the area (y*=5.93, 1 d.f., 0.02>P>0.01). 
Thus, the inner parts of the area show lower P-frequencies. A comparison be- 
tween subregions 9—11 (southwestern Smaland) and subregions 7 and 12 (the 
central part) gives y*=4.07, 1 d.f., 0.05 >P>0.02. 


iv. Summary 


The A-frequencies are highest in the north. The Az-frequencies are highest in 
central Smaland and in Ostergétland. The B-frequencies are highest in the 
east, and the 0-frequencies in the southwest. The frequency of D-negative 
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| % 


n | P-gene p-gene 





| 
| 
| 
79.0 42 | 21.0 200 | 54. 45.8 
73.55 | 40 26.5 151 | 5 | 515 
76.3 | 28 23.7 97 3 | 48.7 
80.1 28 19.9 | 141 4 | 496 
86.8 | 16 13.2 | 121 53. 36.3 


| | | 
78.8 | 46 21.2 | NP | 0 | 46.0 
| 
| 
| | 
| 
| 
| | 
81.9 | 25 | 18.1 138 | : 42.5 
| 





9,10, 11 
13, 14 | 
15 | 83.7 | 37 


| 
| 
| 
| 
| 
| 














| 
| 
163 | 227 6 | 40.4 


Total 1.035 80.11 | 19.89 1.292 : 44.60 
individuals is high throughout the area and highest in Ostergétland. The E-fre- 
quency is lowest in central Smaland and in Blekinge. The frequencies of the 
genes C and M show no significant variations. The P-frequencies are lowest in 
Ostergétland and central Smaland. 

LUNDMAN’s detailed anthroposystematical subdivisions of Smaland, based 
on anthropometrical data, have to a large extent been supported by the blood 
group investigations. 


10. Main region X. Southwest Sweden 


a) EARLIER ANTHROPOMETRICAL INVESTIGATIONS 


.The region forms a narrow marginal zone in southwestern Sweden. The 
stature is tallest in Bohuslan, shortest in southeastern Scania. The cephalic 
index is lowest in Bohuslan, highest in southern Scania, and Scania has the 
darkest pigmentation. Except for eastern Scania, the whole population belongs 
to the southwest Scandinavian ethnical stock (LUNDMAN, 1946). An anthropo- 
metrical investigation was made by LUNDMAN (1952 d) on Tjérn Island in Bo- 
huslan. He believes that elements of an Armenid-Mediterranean mixed popula- 
tion (the so-called Litoral race of CZEKANOWSKI and LUNDMAN) can be distin- 
guished on this island. 


b) SEROLOGICAL INVESTIGATIONS 


i. The conscript material 


Data for all military units within the region are given in Table 85. 

The total data and those of two of the regiments show a significant incon- 
sistency. 

The material from Bohuslan and Halland could not be arranged according 
to birthplace. Only part of the Scania material contained information about the 
parishes of birth. A division has been made comprising different towns and the 
rural districts of Malméhus and Kristianstad counties. The data for Scania 
are given in Table 86. 

8 — Hereditas 45 
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TABLE 85. ABO groups and gene frequencies of the regiments 





| Regiments | A | B | AB | Do | mm | x? | p q r iihian do 





|I:7 Ystad 1.091 109 921 | 2.372 | 0.53 | 29.8 | 7.8 62.4/ 99.80 
|1:16 Halmstad 3.838 | 268) 3.441 8.347) 7.45 | 28.8/6.7/64.5| 99.64 
I:17 Uddevalla | 3.363) 712) 279) 2.851| 7.205) 3.19/ 29.8|7.2| 63.0) 99.73 | 
|A:2 Géteborg =| -2.297/ 474 238) 2.029) 5.038) 2.77| 29.4/ 7.3 | 63.3) 100.30 | 
|A:3 Kristianstad | 1.979) 459) 155) 1.770| 4.363) 4,80 / 28.6 | 7.4/ 64.0) 99.58 | 
| Lv: 4 Malmé 429° 90 44) 359) 922) 0.15 | 30.2/| 7.6| 62.2] 100.17 
|Lv:6Géteborg | 547, 129, 51 486 | 1.213| 0.23/ 28.8/7.7/63.5| 99.82 


|T:4 Hassleholm | 1.726 415| 150) 1.512] 3.803 3.76 | 28.9 | 7.7| 63.4 99.59 














Total |15.270 | 3.330 | 1.294 [13.369 (33.263 | 12.99 | 29.2| 7.2|63.6| 99.75 | 





TABLE 86. ABO groups and gene frequencies in Scania. 


(Conscript material) 





Towns | | | AB | 0 | n | xz | p | q | [ptate 
| a | | 


| 
| | 








y 


| Kristianstad, | 
Simrishamn, | 


| Angelholm | 


40/111 0.21/ 33.0) 6.5 |60.5) 99.43 | 
oe ie | 
| | | | 





| Malmo (191) 47 | 14/163 415 or 7.7 eal 99.20 | 








— ; ) 
| Lund 159 | 39 | 14 | 160 | 372 | 0.03 | 7.4 |65.7, 99.86 | 
| agi | | | | 
| Trelleborg Nara | | | | | | 

: 103) 30 14 | 99) 246|0.20/ 27.5 9.4 | 63.1; 100.40 | 
Ystad | | | | 


| | | 
Rural areas | | | | | 











| i | | | | | 
Malméhus county 1/180) 32 | 27 |139|378 | 8.92) 32.4| 8.1 | 59.5 | 


Kristianstad county 128/34.) 7 | 105/274 | 3.57| 29.0 7.9 63.1! 


The total data from 5 different units have been used for the heterogeneity 
analysis. Their location is shown on Map 23. Bohuslan is represented by I: 17, 
the district of Géteborg by A: 2, Halland by I: 16, Kristianstad county by T: 4, 
and Malmoéhus county by Lv: 4. 

The frequency of A+AB shows homogeneity (y°=3.63, 4 d.f., 0.5>P>0.3) 

The A-frequencies are generally somewhat below 30 per cent, but Malmoéhus 
county forms an exception. Here the series for Lv: 4 and data from the rural 
districts show frequencies above 30 per cent. In the towns towards the south- 
west in Malmoéhus county, however, the frequencies are somewhat lower. (On 
the map, town data have been set into frames, and the signs for the different 
military units have been entered above the corresponding information. Data 
from the rural districts are without special signs.) 

The B+AB frequency shows homogeneity (y*=1.32, 4 d.f., 0.9>P>0.8). 
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Map 23. Frequencies of the A, B and 0 genes. 
(Conscript material.) Data for towns within 
frames, signs for different military units above 
the corresponding information. 


The frequencies are generally between 7 and 8 per cent. Halland, however, has 
slightly lower frequencies, which may be associated with similar frequencies 
in western Smaland. 

In the two southernmost towns, the B-frequencies were 9.4 per cent. The 
difference between Ystad and Trelleborg, on one side, and, on the other, Sca- 
nia’s total data is not significant (y°=1.73, 1 d.f., 0.2>P>0.1). 

Within the region the 0-frequencies are uniform, and most of the series are 
around or above 63 per cent. The town of Lund shows the highest value, 65.7 
per cent. The high values in Halland and Kristianstad counties may in part 
depend on technical serological errors. 


ii. The blood donor material 


Samples have been collected from Géteborg and Kungialv. The series from 
Géteborg, however, does not show satisfactory agreement with the expected 
frequencies, as it contains a significant excess of AB-individuals. The results of 
the blood donor campaign in the county of Malméhus have been published by 
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WILLERT and WINBLAD (1953), and Dr. GRUBB has communicated unpublished 
data for Kristianstad county. 


The ABO-system 


Because of an excess of AB’s in the Géteborg and Kungialv samples, the con- 
sistency of the total material is unsatisfactory. In this material, also, the A-fre- 
quencies are below 30 per cent. Malméhus county’s A+AB frequency is signi- 
ficantly lower than that for the rest of the material (~°= 10.06, 1 d.f., 0.01> 
>P>0.001). 

The B-frequencies are around 7.5 per cent. The lower frequency in Kungiily 
does not differ significantly from that of the rest of the material (y*=4.20, 
1 d.f., 0.05 >P>0.02). 

Except in the series from Géteborg, the 0-frequencies are above 63 per cent. 
A significant difference exists between the counties of Malméhus and Kristian- 
stad (y*=7.61, 1 d.f., 0.01>P>0.001). The result agrees with that from the 
conscript material, and also supports LUNDMAN’s anthropometrical classifica- 
tion of Scania. The western part of Scania, where A-frequencies are low and 
O-frequencies high, belongs to the area of the southwest Scandinavian ethnical 
stock. 


TABLE 87. ABO groups and gene frequencies. 


(Blood donor material) 








| lad Fer EOE 


| Géteborg 3.651} 763 | 412/ 3.146) 7.972) 8.055 | 29.8 | 7.6 | ‘626 100.42 
| Kungaily 294 | 45| 31| 280) 650/ 3.82 20.2/6.0 648 100.88 
| Malméhus county | 2.430 | a 247|2.401| 5.668 | 1.44 7.7 | 64.9} 100.20 
| Kristianstad ,, reed 0/185 | 1.802) 4.554 | 1.20 | 29.6 7.4| 63.0} 99.79 


“Subregions | A | B fap] o | n | 2 | pfa| r [ptate 
| 
| 
| 





Total | 8.482 | 1.858 | 875 | 7.629 | 18.844 4.12 | 29.0|7.5/63.5/ 100.19 


The Rh-system 
No significant heterogeneity exists for the frequency of D-negative indivi- 
duals within the whole material (7y*=6.80, 3 d.f., 0.1>P>0.05). 


TABLE 88. Frequencies of D-positive and D-negative individuals and 
gene frequencies for D and d. 


patente donor material) 





| Subregions | g | D-gene | d-gene 





| 58.7 41.3 
| 61.4 38.6 
| 58.9 41.1 
| | 28. 554 | 57.4 42.6 
| 








82.80 3.242 17.20 | 18.844 58.53 41.47 
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In Kungalv the frequency is somewhat lower than in the other samples, but 
the difference is not significant (y*=4.35, 1 d.f., 0.05 >P>0.02). 
Frequencies of D-negatives are relatively high within the area. 


iii. The paternity material 


From this area data have been obtained for 1,726 individuals (1,458 for the 
Rh-system). The 10 original regions have been fused into 6 samples. 


The A,A,B0-system 


No significant heterogeneity exists for the frequency of A+AB within the 
total material (y°=5.63, 5 d.f., 0.6 >P>0.3). As in the data for conscripts and 
blood donors, the A-frequency for the total material is about 29 per cent. In 
southwestern Scania, i.e. subregions 6, 8, 9, and 10, the A-frequencies are also 
lower in this material. The difference from the other regions is, however, not 
significant (y°=3.55, 1 d.f., 0.1>P>0.05). 

No significant heterogeneity exists for the frequency of Az:+A2B within the 
total material (y°=2.57, 5 d.f., 0.8>P>0.7). In subregions 1 and 2, farthest 
north, the As-frequency is about 12 per cent. The difference for A:+A:2B be- 
tween subregion 2 and the rest of the material is significant (y*=6.45, ? dd: 
0.02>P>0.01). The high A:-frequency in Bohuslin points to an Early Euro- 
pean influence (cf. BoypD, 1950). 

No significant heterogeneity exists for the frequency of B+AB (y°=7.65, 
5 d.f., 0.6>P>0.3). Halland also shows the lowest B-frequency in this mate- 
rial. The B-frequency is highest in northwestern Scania. The difference be- 
tween subregion 4 and subregions 5 and 6 gives y*=5.10, 1 d.f., 0.05 >P>0.02. 

No significant difference exists for the 0-group (y°=9.05, 5 d.f., 0.2>P>0.1). 
The 0-frequencies are highest in Halland and southern Scania, lowest in sub- 
regions 5 and 6. 


TABLE 89. A,A,BO groups and gene frequencies. 





ae as ee ee | l ] in ie 
vad | a, A | B }A,B/AB) 0} mn | x? | Py] Pe | aq | re | ptate 


regions | 





| 
| | | | | l ] 
| 20) 3 | 0 | 154 | 6.00 | 23.4, 9.2 7.8 |59.6 97.20 | 
35) 13 6 | 363 0.66 21.0 8.1 | 7.7 | 63.2) 100.56 | 
11; 3 | 1 | 153 0.16 | 21.2) 7.9 | 5.1 | 65.8 99.81 | 
| 82/11) 6 | 97) 278 0.24) 22.5/ 9.3 | 9.2 | 59.0; 100.19 | 
23) 6 2) 73) 185/019) 19.8) 8.2 88 63.2, 99.54 | 
51| 64, 18 | 4 254) 593/0.27| 20.7) 6.1 | 7.6 65.6; 99.74 | 
| 





601 |179/185 | 54 | 19 |688/1.726|0.40{21.2| 7.7 | 7.8 63.3 99.80 


The Rh-system 


For the different Rh subgroups no certain differences could be established 
between regions. Here the groups CDE and DE have relatively low frequencies 
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TABLE 90. Rh groups. 





Sub- | | CDE DE | D 
regions 





a 


~] 


16.9 6 | 08 
28 | 3 
12.1 4 | 18 
18 2 
12.4 1.4 
63 6 
11.9 a) oe 


ecco co on YW 























217 190 16 19 
14.88 13.03 1.10 1.30 





(below the Swedish average). In a sample from the national population the 
two groups had frequencies of 15.60 and 15.52 per cent, respectively (JONSSON, 
1950). In an English material by RACE et al. (1948) the corresponding frequen- 
cies were 13.75 and 13.95 per cent. The frequencies in our southwest Swedish 
area thus resemble those of England. 

The frequencies of D-negative individuals are high in the area as a whole. 
For this region the frequency for D-negative individuals is about 18—19 per 
cent. A lower frequency is observed only in subregion 7. A comparison between 
subregion 7 and the other subregions gives y°=0.86, 1 d.f., 0.5>P>0.3. In 
subregion 5 (n=58), 34.5 per cent of D-negative individuals is observed. 


TABLE 91. Frequencies of the Rh genes. 


C-gene | c-gene | E-gene | e-gene 








| Subregions | D-gene d-gene 





56.6 43.4 42.1 57.9 15.0 85.0 
57.0 43.0 39.8 60.2 16.3 83.7 
54.4 45.6 43.4 56.6 17.1 82.9 
61.0 39.0 | 48.0 52.0 14.1 85.9 
54.8 45.2 | 43.0 57.0 14.9 85.1 


56.11 | 43.89 43.34 | 15.33 84.67 


56.8 43.2 | 45.7 54.3 15.5 84.5 
| 
| 
| 
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The MN-system 


The consistency of the material is not satisfactory for subregion 4. 

The M-frequency for the entire area is relatively low, 54.7 per cent. In sub- 
regions 1! and 2 the M-frequency is only 48.4 per cent. A comparison between 
regions 1 and 2 and regions 3 and 4 gave 7°=5.24, 1 d.f., 0.05 >P>0.02. Values 
as low as 48 per cent have previously except for the Lapps been found in 
Europe only in Spain. They have also been found among the Berbers in North 
Africa. The low M-frequencies in southwestern Sweden and especially in Bo- 
huslan may be considered indicative of a west-European influence. 


TABLE 92. MN groups and gene frequencies. 





Subregions | | NN | 5 I 2 | N-gene 





51.6 

44.8 

153 | | 2 | 428 
278 15 | - | 2 
185 t | a | we 
593 | (OL 7 | 43.3 





| 
| 1726 | 0. 70 | 45.30 


The P-system 


The P-gene frequency is high in subregions 1 and 2, which points to an 
influence from southwestern Europe (cf. the M- and A:-frequencies). The dif- 
ference for P-negative individuals between subregions 1 and 2 and the rest of 
the area is, however, not significant (y*=2.99, 1 d.f., 0.1>P>0.05). 


TABLE 93. P groups and gene frequencies. 








P— s n | P-gene p-gene 
| | 

13.6 | | 63.1 36.9 

179 | § | 67.7 42.3 

20.3 | 53 | (54.9 45.1 

16.2 | | 59.8 40.2 

18.9 | | 56.5 43.5 

21.1 | ¢ 54.0 46.0 


| Subregions | P+ | % 














18.65 | 1. 56.81 43.19 


iv. Summary 


The A-frequencies are lowest in southwestern Scania. The A2-frequencies are 
highest in Bohuslan. The B-frequencies show no significant variation. The 
0-frequencies are above 63 per cent, and highest in southwestern Scania. The 
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frequencies of D-negatives are relatively high, and show no significant viria- 
tion. The M-frequencies are lowest in Bohuslan. The frequencies of the genes 
C, E, and P show no significant variation. 


11. Main region XI. Gotland 


This island lies almost in mid-Baltic at a distance of about 100 kms. from 
the Swedish coast. It is about 150 kms. from the Baltic provinces, about 220 
kms. from East Germany and Poland. Gotland may be described as a uniform 
limestone plateau covered by a thin layer of loose soil. Most of the island is 
less than 30 ms. above sea-level. 


a) EARLIER ANTHROPOMETRICAL INVESTIGATIONS 


The average stature on Gotland is about 175 cms., a fact which places the 
island among Sweden’s highest stature regions. In 1898 and 1926 the stature 
was 172.7 and 173.6 cms., respectively, both figures considerably higher than 
the Swedish average. The cephalic index lies between 78 and 79, similar to that 
of southern Sweden or the Baltic provinces rather than central Sweden. Hair 
color is very light, resembling that in southeastern Sweden. From the anthropo- 
geographical point of view, LUNDMAN (1946) places Gotland in the irregular 
southeast Swedish “mosaic” group. Gotland is said to have connections with 
the west Finnish population. 


b) SEROLOGICAL INVESTIGATIONS 


i. The conscript material 


Material was obtained for 1,442 conscripts born on Gotland, and has been 
distributed over six regions. The frequencies are seen in Table 95, which also 
contains information about the association between the subregions for the 
blood donor material and those for this classification. 


TABLE 95. ABO groups and gene frequencies. 


(Conscript material) 











Corresponding ns | | | 
Sub- | subregions in 2 | 
regions | the blood oan A | B | AB! 0 n % p q r | p+q-+r | 
| nor material | 
| | 

1 1, 2 68 11 5 66 150 0.03 | 28.3) 5.5) 66.2 100.14 | 
2 3, 4 174; 43) 16 | 136 369 0.67 30.5 | 8.3 | 61.2 99.40 | 
3 5, 7,9 117| 44 9; 93 263 | 4.72 | 28.1 | 10.7 | 61.2 97.95 | 
4 66,43 | 75) 14 8 | 68 162 1.14 30.0 6.0) 64.0; 100.98 | 
5 10, 14 86) 33) 10 57 186 2.03 30.7 12.4 | 56.9 98.15 | 

6 21, 22 134; 33] 13 |; 132; 312/ 0.0001; 27.3; 7.7|65.0| 100.01 





| Total (654/175 | 61 | 552/1.442/2.04 |29.2| 8.5|62.3| 99.48 





2 oe & ie 
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0 
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Map 24. Frequencies of the A, B and 0 
genes. (Conscript material.) 





The data from one of the constituent areas show a significant inconsistency. 
No significant heterogeneity exists for the frequency of A+AB (7°=1.25, 
5 d.f., 0.95>P>0.90). The A-frequencies above 30 per cent are concentrated 
in three subregions in the west (Map 24). The east-Swedish mainland shows 
similar frequencies. The B-frequencies are relatively high, in subregions 3 and 
5 above 10 per cent. This circumstance may be interpreted as the result of an 
eastern influence. The frequencies are lower in subregion 4, which is sur- 
rounded by subregions 2, 3, and 5 with higher frequencies. 7° for the differ- 
ence between subregion 4 and subregions 2, 3, and 5 was 7.47, 1 d.f., 0.01> 
>P>0.001. 

No significant heterogeneity exists for the 0-group within the total material 
(y°=11.35, 5 d.f., 0.1>P>0.05). (See Map 24.) 


ii. The blood donor material 


The Red Cross district of Gotland has provided the data for my statistical 
analysis. The determinations of the blood groups were made under the super- 


_ vision of Dr. O. E. ODEN at the Visby hospital. Gotland consists of a great 


number of very small parishes; almost all are represented by samples. The 
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total number of individuals examined is 2,170, corresponding to 3.7 per cent 
of the island’s total population. 

A fusion of the primary subregions led to a final classification into 14 sub- 
regions for the ABO-data and 13 subregions for the Rh-data. 


The ABO-system 
A significant heterogeneity exists for the frequency of A+AB (y°=40.41, 
13 d.f., P>0.001). The frequencies are shown in Table 96 and Map 25. 


TABLE 96. ABO groups and gene frequencies. 


(Blood donor material) 








Sub- | | | | 
! ¥? y »r+q+r 
regions . oreT 





82 | 0.05 27.6 6.3 | 66.1 100.28 
143 | 1.09 26.9 | 11.1 | 62.0 101.39 
345 | 0.11 37.1 8.3 | 54.6 99.69 
133 | 0.01 31.8 6.2 | 62.0 99.88 
112 | 1.88 25.3 9.3 | 65.4 101.77 
111 | 1.26 26.4 6.9 | 66.7 101.26 
138 | 1.32 23.1 | 15.9 | 61.0 98.25 
126 | 0.32 30.4 6.5 | 63.1 100.64 
133 | 0.53 28.1 8.6 | 63.3 99.11 
236 | 0.03 24.4 8.2 | 67.4 99.86 
187 | 2.52 27.4 5.0 | 67.6 98.82 
193 | 0.22 31.1 8.2 | 60.7 98.42 
104 | 5.20 35.3 3.9 | 60.8 102.43 
127 | 0.52 35.9 8.1 | 56.0 101.06 



































no = 
CAOAaneun ns A ous = pw 


11 
Total | 994 | 235 | 102 | 839 | 2.170 | 0.053 | 296| 81|623| 99.93 





The maximum value for gene A is rather high, 37.1 per cent. A narrow tract 
of lower A-frequencies seems to traverse the island (subregions 5, 6, 7, and 10), 
and a similar small area is found in the far north. Since low A-frequencies are 
an indication of west-European influence, it is possible that these areas have 
received a west-European ethnical element related to the population of south- 
western Sweden. The comparative isolation of the island population has pro- 
bably contributed to the preservation of ancient west-European traits. 

The frequency of B+ AB shows a significant heterogeneity (y*=36.54, 13 d.f., 
0.001>P). 

The maximum value, 15.9 per cent, is found farthest east (in subregion 7). 
High values are found also in subregions 2 and 5. The lowest values are found 
mainly in the central part of the island, viz. in subregions 6, 8, and 13. This 
agrees with the result from the conscript material. 

Significant heterogeneity exists for the 0-group (y°=28.01, 13 d.f., 0.01> 
>P>0.001). The maximum value is 67.6 per cent. Frequencies exceeding 65 
per cent are found in five regions. 
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Map 25. Frequencies of the A, B 
and 0 genes. (Blood donor mate- 
rial.) 


The Rh-system 


The frequencies of D-negatives in the 13 different subregions are shown in 
Table 97. 

No significant heterogeneity is found for the frequency of D-negative indi- 
viduals (y*=16.10, 12 d.f., 0.2>P>0.1). Subregions 4, 8, 9, 10, and 12 form 
a tract with lower frequencies of D-negative individuals obliquely across the 
island (see Map 26). Here the frequency of D-negative individuals averaged 
11.4 per cent. A comparison between the above-mentioned subregions and the 
rest of the area gives y°=8.47, 1 d.f., 0.01>P>0.001. The frequency of D-nega- 
tive individuals was highest where the B-frequency was highest, i.e., in the 
east and the north. 


iii. The paternity material 


Data for 186 individuals have been obtained (167 for the Rh-system). The 
material has not been regionally classified. 


The A,A,B0-system 


The total figures for Gotland agree well with those obtained from the other 
two sets of data. 
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TABLE 97. Frequencies of D-positive and D-negative individuals aiid 
gene frequencies for D and d. 
(Blood donor material) 








Sub- | | sae soni 
| | “ - wu 2 | -o > 
regions | 7 | D-gene | d-gen¢ 





| 63.8 | 36.2 
| 56.8 43.2 
61.1 38.9 
64.5 35.5 
61.0 39.0 
54.2 45.8 
56.4 43.6 
68.7 31.3 
67.4 32.6 
64.6 35.4 
59.4 40.6 

| | 64.9 35.1 
13 | | | 62.6 37.4 


























—>_— ht 
Nreoe en Gor whe 























| | 
Total | 61.84 38.16 


Map 26. Frequencies of Rh-negative individuals. (Blood donor 
material.) 
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TABLE 98. 





bar | Ae | B | ALB | zB | 0 | n | vs | P1 | nm | 4 | r | p+atr | 





| 65 | 21; 20| 8 | 1 | 71 | 198] 0.004) 220) 80 81 | 619 99.94 


The As-frequency does not differ from values on the Swedish mainland. The 
Latvians differ from the Finns by their low Az-frequencies. If the eastern Got- 
land element is derived from the Baltic provinces, high B-frequencies might 
be expected to be combined with low A:-frequencies. For a final decision as to 
whether the high B-frequencies on Gotland are of south Baltic or Finnish 
origin, more data on the blood groups (especially MN and Az) are needed. A 
better knowledge of blood group conditions in the Baltic countries is also 
desirable. 


The Rh-system 


Table 99 shows a relatively low frequency of D-negative individuals. For 
the blood donor material, a low frequency of D-negative individuals was found 
in the western and central parts of the island. 


TABLE 99. 














| | | | 20 | 167 
56.29 | 15.57 | 14.97 | 1.20 | | | 11.97 | 100 


The frequency of gene C is high, suggesting an eastern element. 





TABLE 100. 


os | 
d-gene C-gene c-gene E-gene | e-gene | 
| 





34.60 | 46.95 


- 
| 


53.05 | 16.55 | 83.45 


The MN-system 


The consistency of the material is satisfactory (y*=0.46, 1 d.f., 0.5>P>0.3). 

Gotland (cf. Table 101) does not differ significantly from the Swedish main- 
land or from Estonia, according to a series by ROOKS (quoted by Boyp, 1939), 
which shows a gene M-frequency of 59.0 per cent (n=310). 


TABLE 101. 








NN | | N-gene 
| 








33 | 43.55 
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The P-system 


No certain difference is found between Gotland and the mainland. 


TABLE 102. 





P= | % | n | P-gene | p-gene 








39 | 20.97 | 186 | 54.20 45.80 


iv. Summary 


The A-frequencies are lowest in a tract traversing the central parts. The 
B-frequencies are highest in the east and lowest in the central parts. The fre- 
quency of D-negative individuals is highest in the east, and lowest in the central 
parts. With regard to the frequencies for the genes C, E, M, and P, Gotland and 
the mainland appear to be similar. 


C. GENERAL SECTION 


1. The ABO-system 


a) THE MATERIAL 


As the different materials have been tested by different methods, it is 
convenient to treat them separately in this section. In Table 103 data 
for the conscript material are given for the eleven main regions. The 
total number of tested individuals is 131,659. 

Five of the main constituent regions show a significant inconsistency. 
x for the total data shows a large deficiency with regard to the AB 
group. All significantly inconsistent areas have the same deficiency for 
AB individuals — a common feature in large samples (cf. FRASER 
ROBERTS, 1953, DOBSON and IKIN, 1946). 

For the 73,581 blood donors three of the main regions have signifi- 
cant deviations from the expected values. The uncorrected gene sum is 
higher than 1. The greatest deviation is shown by Main Region VII, 
Dalecarlia. The discrepancy here is, in reality, somewhat greater; but 
as previously mentioned, some parishes with extremely abnormal fre- 
quency distributions have been discarded. 

The total data for the blood donor material show a highly significant 
inconsistency with the expected values. The discrepancies are of a 
rather unusual type, as with AB- and 0-excess and A- and B-deficiency. 
The calculated excess of AB-individuals was 225, and of 0-individuals, 
167. A serological misclassification of A and B owing, for instance, to 
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TABLE 103. ABO groups and gene frequencies of the main regions. 


(Conscript material) 








Mg ray 
regions 





3.972 | 
48.66 


| 
3.622} 1.054 306, 3.329] 8.311 | 27.59 5 | 8.6 
43.58 | 12.68 | 3.68 | 40.06 100 | 


| | ‘ 
2.594 618 259; 2.715 6.186 | 1.73 2 7.3 
41.93 9.99 | 4.19 | 43.89 100 | 


1.901 367} 167) 1.530 3.965 | 0.15 : 7.0 
47.94 9.26 | 4.21 | 38.59 100 


2.506 476| 203) 1.828 5.013 ; 7.0 
49.99 9.50 | 4.05 | 36.47 100 


3.503 918) 355) 3.176 7.952 : : 8.3 
44.05 | 11.54 | 4.46 | 39.94 100 


11.702 | 2.588 / 1.139] 8.691) 24.120 : 8.1 
48.52 | 10.73 | 4.72 | 36.03 100 


6.581] 1.424) 589) 5.382] 13.976 : 7.5 
47.09 | 10.19 | 4.21 | 38.51 100 


9.487| 1.766 906) 7.109) 19.268 . | 32. 7.2 
49.24 9.17 | 4.70 | 36.89 | 100 


806 361 | 3.024 8.163 | 1.96 
9.87 | 4.42 | 37.05 100 


| 
| 
| 
| 




















15.270} 3.330 1.294 13.369 | 33.263 | 29.2 | 7.2 
45.91 | 10.01 | 3.89 | 40.19 | 100 | 
| 654) 175) 61| 552! 1.442] 2.04 | 29.2 |85 
5 145.85 [12.14 | 423 | 38.28 | 100 























| 61.792 | 13.522 | 5.640 | 50.705 | 131.659 87.958 | 30.18 | 7.57 | 62.2 
(46.93 | 10.27 | 4.29 | 38.51 100 


weak sera, cannot at the same time produce an AB excess. Perhaps, in 
the course of a blood donor campaign, some sort of selectivity occurs. 
A man who remembers his blood group, having been typed during mili- 
tary service, may also recall that 0 is a “good group” and AB uncom- 
mon. Hence it may be suspected that such individuals will be more 
enthusiastic to enrol themselves as blood donors. A division by sex of 
the blood donor material from Jaimtland indicates the existence of such 
a selection. The frequency of the 0-group was 38.7 per cent for men 
and 37.7 per cent for women. The difference, while not significant, is 
in the expected direction — that is, higher 0 among men. 
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TABLE 104. ABO groups and gene frequencies of the main regions. 


(Blood donor material) 








Main | | 7 ; 
regions y, r ptq+r 





805| 196 726| 1.854] 1. 4/83 |62.3 | 100.33 
43.42 | 10.57 39.16 100 | 

868, 222 787| 1.980| 0. ; 6 | 62. 100.25 
43.84 | 11.21 39.75 100 
2.831, 647 2.715| 6.472| 0. k 100.13 
43.74 | 10.00 41.95 100 


3.198 699) < 2.568 | 6.775 : : : : 99.88 
47.20 | 10.32 37.90 100 


3.145 641 2.412) 6.556 | 3. : ; : 100.31 
47.97 9.78 36.79 100 


4.461] 1.111 3.824] 9.966 y r : 100.40 | 
44.76 | 11.15 38.37 100 


3.149 672 2.358 | 6.543 : : : : 100.23 
48.13 | 10.27 : 36.04 100 


2.351 556 1.802; 4.995 sf : : : 100.18 | 
47.07 | 11.13 : 36.07 100 


3.515 683 2.862 | 7.426 Ww) | ae 1. 100.31 
47.33 9.20 | 4.93 | 38.54 100 


8.482| 1.858! 875] 7.629] 18.844 29.0 | 7.5 ! 100.19 
45.01 | 9.86 | 4.64 | 40.49 100 | 


94 235 | 102 839| 2.170 b 29.6 81 62.3 99.93 
| 


| ® 
| ase 10.83 | 4.71 | 38.66 100 


| 33.799 | 7.520 | 3.740 | 28.522 | 73.581 | 11.448 | 29.97 | 7.96 | 62.07 | 100.24 | 
| 


| 45.94 | 10.22 (5.08 | 38.76 | 100, | vn 














| 
































The paternity material shows the best agreement with the expected 
frequencies. This is to be expected, as this material, from the aspect 
of serological technique, is far superior to the two previous sets of data. 
Main Region VII alone shows a significant inconsistency. 

It must not be concluded from this that the conscript data are not 
useful in population genetics. ROSIN (1956), e.g., has published an ex- 
tensive and valuable investigation dealing only with ABO-data from 
Swiss conscripts. Most of the errors come from the misclassification of 
AB-individuals. A,B is often classified as B. In this way the A-frequency 
will be lowered, and the 0-frequency raised. Thus, in the first place, 
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unusually high 0-frequencies should be doubted. It has been found, 
however, that in the area of Sweden where the highest 0-frequencies 
occur (main region III. Vasternorrland county) the data yield high 
0-frequencies and likewise a good consistency with the expected fre- 
quencies. Further, when using blood group determinations for popula- 
tion genetics, the gene frequency analysis gives a possibility of measur- 
ing discrepancies in the composition of the material and to eliminate 
too inconsistent series. 


b) VARIATION 


The question must be put as to whether there is a significant degree 
of heterogeneity for the different genes between the eleven main regions. 
It must be remembered that the division into eleven main regions was 
merely a practical convenience for the detailed presentation of the data. 
Furthermore, a significant heterogeneity has been observed within 
many of the main regions; hence, the division into main regions does 
not give an ideal description of the heterogeneity within the country. 
If this arbitrary division gives a significant heterogeneity, an analysis 
based on an a posteriori division (obtained by adding subregions) will 
consequently reveal a still higher heterogeneity. In analyzing the he- 
terogeneity, the variation of the frequency A+ AB is assumed to be a 
measure of the variation of the A-gene, A,+A,B of the A,-gene, B+ AB 
of the B-gene, and 0 of the 0-gene. The results (z’-values and signific- 
ance levels) are shown in Table 106. 

The A-, B-, and 0-genes reveal a highly significant heterogeneity in 
the conscript and blood donor materials. In the paternity material the 
A,-gene shows a highly significant heterogeneity. 


c) THE MAPS 


i. Total A-gene 


Map 27 shows two high frequency areas for A — one in northern 
Norrbotten and the other in northern Jaimtland. The lowest frequencies 
(less than 25 per cent) are also found in two different areas — one in 
Angermanland and the other in Vastergétland. Southwest Sweden and 
the western parts of Dalecarlia and Jamtland have frequencies below 
30 per cent. Low A-frequencies indicating a west-European element 
have thus been found in southwestern and northeastern Sweden. This 
result was somewhat surprising, especially for northern Sweden. South- 
eastern Sweden, the Malar district and a region stretching from central 
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Map 27. Distribution of the A gene in Sweden. 
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Map 28. The frequency of the A gene in South Sweden illustrated by the paternity 
material only. Approximate isogene for 30 per cent drawn. 


Sweden up through Jaémtland have frequencies above 30 per cent. The 
very high A-frequencies in Norrbotten and Jaémtland probably depend 
on a Lappish influence. The difference between the western and eastern 
parts of south Sweden is expressed in a similar way by the three dif- 
ferent sets of data. Map 28 shows the variation of the A-frequencies in 
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Map 29. Distribution of the A, gene in Sweden. 
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south Sweden illustrated only by the paternity material. The same re- 
sult as for the combined material is obtained; viz., the eastern parts 
have frequencies always exceeding 30 per cent, and the lowest figures 
are found in southern Vastergétland. (See Map 28.) 


ii. A,- and A,-genes 

The frequency of the “specifically Lappish” A,-gene showed a signi- 
ficant heterogeneity within the country which is one of the most in- 
teresting results of this investigation. Because of the somewhat raised 
A,-frequency in Finland and Scandinavia, MOURANT (1954) assumed a 
continuous diffusion of A,-genes in past times into populations border- 
ing to Lapland. He also says: “— but this cannot correspond to a total 
Lapp -omponent of more than about 10 per cent.” If we assume an 
A,-frequency of 5 per cent in the surrounding non-Lapp mixed popula- 
tions and 35 per cent in pure Lapps, a 10 per cent Lapponian introgres- 
sion would be necessary to achieve a mixed population with about 8 per 
cent. MOURANT’s statement is probably based on a calculation similar 
to the one outlined above. 

In Lapland we find A,-frequencies above 17 per cent in a relatively 
large area (see Map 30). The northern part of the coastal area of Norr- 
botten has significantly lower frequencies than the inland area. In cen- 
tral Sweden we find an area with low frequencies. Eastern Dalecarlia 
and Gastrikland have relatively high frequencies. There is also a signi- 
ficant rise in the central part of the Malar area (main region VII). South 
of the central Swedish low frequency area local rises occur in Oster- 
gotland, Vastergétland and Smaland. All these above-mentioned details 
of the map are statistically significant. 

High A,-frequencies demonstrate a considerable Lappish component 
in the population of northern Sweden. This Lappish influence is clearly 
detectable as far south as Jamtland, and some rises in frequency further 
south may perhaps be caused by the same influence. 

The A,-gene (Map 29) shows a well defined maximum area in central 
Sweden. The same path of high frequencies running from the Malar 
district up through Jaimtland observed for total A-gene is also found 
on this map. A high A,-frequency as well as a high B-frequency may be 
looked upon as an “East criterion”. The Latvians have 26 per cent, the 
eastern Finns 24.2 per cent, and the western Finns 20 per cent of the 
A,-gene. The central Swedish area with an A,-frequency above 28 per 
cent coincides with the kernel area for the inner-Scandinavian stock 
(LUNDMAN, 1946). The map shows a tendency toward a spread from 
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Map 30. Distribution of the A, gene in Sweden. 
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the above-mentioned area northward (Dalecarlia) and southward (Sma- 
land). 


iii. The >-gene 

On MOURANT’s earlier map 5 p_ :ent intervals have been used for 
the isogenes. I have used 3 per ccut intervals, which give a more de- 
tailed description of the variation in Sweden. Relatively high B-fre- 
quencies (above 9 per cent) are found in a big continuous area in cen- 
tral Sweden, in the eastern part of Uppland (Roslagen), in central and 
western Jimtland, in Norrbotten, Vasterbotten and finally in eastern 
Gotland. The B-frequencies in the coastal area from Kalmar in the 
south to Medelpad in the north are significantly higher than those in 
the inland. 

The lowest frequencies are obtained in northeastern Norrbotten and 
northern Jaémtland. Relatively low frequencies (below 6 per cent) are 
found also in south Sweden. The detailed extension of the south Swe- 
dish area is not very accurate, as in many cases the frequencies are 
insignificantly below 6 per cent (see Map 31). 

Earlier the Gulf of Bothnia and the Baltic have generally been re- 
garded as a marked serological border. West of this border the fre- 
quencies should always be lower than 10 per cent. This investigation 
has shown, however, that considerable areas in north and central 
Sweden have frequencies above 10 per cent, which indicates an eastern 
influence. The high frequencies in central and western Jamtland are 
remarkable in that they are combined with other serological traits indi- 
cative of a western influence (e.g., low M and high frequency of Rh- 
negative individuals). 

The central Swedish high frequency area for B seems to coincide to 
a large extent with the high frequency area for A,. This association is 
absent in the north Swedish high frequency area for B. 

The two main paths of eastern influence (in north and central Swe- 
den) are located adjacent to the most favourable places for sea crossings 
from the more easterly lands. 

According to the results obtained for the B-gene, the eastern influ- 
ence in north Sweden should be strongest in the northern part of Vas- 
terbotten county and the eastern part of Norrbotten county. 


iv. The 0-gene 


0-frequencies vary considerably in Sweden. The highest values are 
found in Vastergétland and in Angermanland and southern Vasterbot- 
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Map 31. Distribution of the B gene in Sweden. 
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Map 32. Distribution of the 0 gene in Sweden. 
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ten, where frequencies of about 70 per cent cover a relatively large area 
and values higher than 75 per cent have been found. 

These high frequencies are, as previously mentioned, strikingly simi- 
lar to those of northwest Scotland, Ireland and Iceland. Relatively high 
0-frequencies are found also in the north Swedish coastal area, in wes- 
tern Jamtland and Dalecarlia and on Gotland. The lowest frequencies 
(below 60 per cent) are found in central Sweden (approximately in the 
same area which showed high A,- and B-frequency) and in the northern 
part of Norrbotten county (see Map 32). 

The main result for the ABO-system may be expressed in the follow- 
ing way: At least three different population elements may be distin- 


guished. 
a) An element with high total A, high A, and low B — the Lappish 


element. 
b) An element with high A, and high B — the eastern element. 
c) An element with low A and high 0 — the west-European element. 


2. The Rh-system 


a) THE MATERIAL 


The frequencies of the Rh groups in the main regions are shown in 
Tables 107 and 108. 


TABLE 107. Frequencies of D-positive and D-negative individuals and 
gene frequencies for D and d in the main regions. 
(Blood donor material) 








| | | | 

Main | | Nl 
z | | % | )-ge | -gene 
regions | D+ | | | D-gene | d-gene 





1.469 | . | 54.43 45.57 
1.678 | | 60.94 39.06 
5.553 62.32 37.68 
5.717 60.48 39.52 
5.625 62.32 37.68 
8.574 62.62 37.38 
5.487 59.83 40.17 
4.105 57.79 42.21 
IX 6.173 58.93 41.07 





























x | 15.602 | | 58.53 41.47 


XI 1.854 | 61.84 38.16 


Total | 61.837 744 | 60.05 | 39.95 
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a | | 
Main cD DE | p | c 
regions | 

257 | 96 
% | 51.09 19.09 
178 54 
49.58 | 15.04 


174 49 
53.05 | 14.94 
179 60 
47.23 15.83 


194 83 
48.62 20.80 


156 58 
49.21 18.30 


E CE 


| 
| 
| 
| 
| 





oocv. oc oc. .6.8S S&S 


1.287 419 
51.96 16.92 


566 181 
51.46 16.45 


492 157 
49.15 15.68 











754 190 
51.72 13.03 


XI 94 25 
% | 56.29 2 14.97 














cecsceos SOS CoOeoe eoOe Coe we 








| | | | 
| Total 4.331 1.301 1.372 | 118 | 
| % | 51.02 | 15.33 | 16.16 | 1.39 | 


| 29 
1.00 | 0.34 ’ : 100 











The chromosome frequencies have been calculated according to MOu- 
RANT (1954). This method is based on an omission of the rare combina- 
tions CDE and CdE and gives a relatively good estimate of the chromo- 
some frequencies in series tested with only three antisera. The calcula- 
tion is based on a parallel with the ABO-calculation. By grouping the 
six combinations into three groups of two combinations each, I have 
used the previously mentioned formula (STEVENS, 1950) to measure the 
consistency with expected frequencies. 


b) VARIATION 


The frequencies of the CDe-chromosome vary around 40 per cent 
and thus do not differ significantly from those in the rest of Europe. 
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TABLE 109. Frequencies for the Rh genes in the main regions. 








Main 
regions 


D-gene | d-gene | C-gene c-gene E-gene | e-gene | n 





65.76 34.24 45.21 54.79 20.74 79.26 503 
61.58 38.42 45.15 54.85 19.26 80.74 359 
60.56 39.44 43.70 56.30 15.90 84.10 328 
55.82 44.18 38.62 61.38 16.85 83.15 379 
63.22 36.78 40.34 59.66 19.59 80.41 399 
58.35 41.65 40.02 59.98 18.41 81.59 317 
62.36 37.64 43.65 56.35 17.38 82.62 2.477 
60.58 39.42 42.80 57.20 17.43 82.57 1.100 
55.64 44.36 40.87 59.13 16.91 83.09 1.001 
56.11 | 43.89 43.34 56.66 15.33 84.67 1.456 
XI 65.40 | 34.60 46.95 53.05 16.55 83.45 167 
































| Total 59.92 | 40.08 42.88 57.12 17.45 82.55 8.488 


The Cde-, cdE-, cde-, and cDe-chromosomes show frequencies similar 
to other northwest-European populations. The frequencies of the cDE- 
chromosome are high as compared with other populations. 

The result of the heterogeneity analysis is shown in Table 111. 

For the whole country there is a significant heterogeneity for the 
frequencies of D-, E-, and Rh-negatives as well as for the frequency of 
the DE-group. The frequency of D-negatives shows heterogeneity in 
both the blood donor and the paternity material. The frequencies of 
D-negative individuals in each main region are, however, not directly 


TABLE 110. Chromosome frequencies in the main regions. 


corona CDe Cde cDE | cedE | cDe | cde 
regions | 











| 
41.34 2.32 20.44 0.00 | 2.82 33.08 


43.35 1.16 18.59 0.40 1.40 35.10 
42.06 1.60 15.50 0.39 3.11 37.34 
37.15 1.25 16.76 0.00 2.94 41.90 
38.68 2.05 19.42 0.36 3.96 35.53 
39.39 0.77 17.31 1.16 1.19 40.18 
42.89 0.93 17.11 0.33 1.85 36.89 
41.71 1.07 16.95 0.47 1.98 37.82 
39.15 1.54 16.00 0.83 1.04 41.44 
41.38 1.57 14.71 | 0.49 1.28 | 40.57 
47.00 0.00 16.64 | 0.00 1.69 | 34.67 


41.49 | 1.29 | 16.96 | 0.45 | 1.76 | 38.05 
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comparable in the two sets of data, since there is sometimes a differ- 
ence in the regional representation. 


TABLE 111. Variations between the main regions (Rh groups). 








Heterogeneity for 2 p 


frequency of x | 





CD 10.023 0.5>P>0.3 
CDE 8.067 0 SPS 05 
DE 23.401 0.01 > P> 0.001 
Rh-neg. 36.943 P< 0.001 
C-neg. 20.047 0.05 > P=> 0.02 
D-neg. 61.702 P< 0,001 
E-neg. 86.940 P< 0,001 
D-neg. 135.348 P< 0.001 
(Blood donors) 

















c) THE MAPS 


i. Chromosomes 


On Map 33 the frequencies of the chromosomes have been mapped. 
The cDE-frequencies are highest in Norrbotten county, relatively 
high in Vasterbotten county and in central Sweden. The lowest fre- 


quencies are found in Vasternorrland county and in southwest Sweden. 

The frequencies of the cDE-chromosome are low in southern and 
western Europe and high in parts of Asia and Africa. Populations be- 
lieved to represent remnants of an Early European population (e.g., the 
Basques) show very low cDE-frequencies. Norwegian and some Swe- 
dish Lapps (ALLISON et al., 1952 and 1956) have been found to have 
high frequencies approaching “Asiatic” values. The Latvians also have 
a relatively high frequency. Hypotheses concerning the west-European 
influence in Sweden based on the ABO-data are supported by the distri- 
bution of the cDE-frequencies. Low frequencies were found in Main 
Regions III and X. 

The low cde-frequencies in north Sweden probably depend on the 
Lappish influence, while the low frequencies in central Sweden may be 
a sign of an eastern influence. 


ii. The C-gene 


The heterogeneity between the eleven main regions is not significant 
(0.05 > P > 0.02). This depends partly on the fact that some of the 
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Map 33. Chromosome frequencies in the main regions (in order from the top: 
CDe, Cde, cDE, cdE, cDe and cde). 
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Map 34. Distribution of the C gene in Sweden. 
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main homogeneous areas of the map extend across several main regions, 
and this tends to level off differences between the main regions. Some 
features of the map are, however, significant — for instance, the dif- 
ference for the frequency of C-negative individuals between main re- 
gions I, II, III and main regions IV, V, VI (z7°=8.08, 1 d.f., 0.01 > P > 
> 0.001). Further, the frequency in central Sweden (main region VII 
and subregions 3, 5, 6, 7; 8 of main region VIII) is significantly higher 
than that further north (Main regions IV, V, VI, 7°=7.89, 1 d.f., 0.01 > 
> P> 0.001). The higher incidence of frequencies in Scania and on 
Gotland is not significant. 

In the map of MouRANT (1954) all Sweden has more than 40 per cent 
C-gene frequency and Lapland has a value above 50 per cent. The only 
area in Europe which has a frequency lower than 40 per cent is Ireland. 
On Map 34 we find, however, relatively large areas with frequencies 
below 40 per cent. One of those areas is located in western Jamtland 
which suggests western immigration from Trondelagen (Norway) .There 
is one low frequency area in central Sweden (Varmland—Dalecarlia) 
and another in southern Sweden. High C-frequencies indicating an 
eastern influence are found in northern Sweden and in a girdle across 
central Sweden. (Note that roughly the same distribution of the eastern 
influence was demonstrated by the B-gene.) 


iii. The D-gene 


Map 35 is based on data for about 80,000 individuals. The variation 
of the D-gene has been illustrated by mapping the frequency of D-nega- 
tive individuals. The isarithms have been drawn with 3 per cent inter- 
vals. 

The frequencies of D-negative individuals show a significant hetero- 
geneity. The frequency is high in south Sweden, in Jimtland, in the 
north Swedish coastal area and on Gotland. Low frequencies are found 
partly in north Sweden, partly in central Sweden. The low frequencies 
in the north may depend on both Lappish and Finnish influence, while 
those of central Sweden may be due to an eastern influence. 

Notably high frequencies are found in western Jamtland and in Vis- 
tergotland. Frequencies of 24—25 per cent have been observed. These 
are among the highest recorded in Europe. As high frequencies of D- 
negatives are thought to be indicative of Early European population 
elements (cf. BoyD, 1950), the results are highly interesting from an 
anthropological point of view. 
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Map 35. Distribution of the D gene and the frequency of Rh-negatives in Sweden. 
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The map shows two likely immigration paths for the d-gene into 
Sweden — one path from southwest Sweden up toward central Sweden 
and another past Jamtland and farther toward the south and the north 


along the coast. 
iv. The E-gene 


A highly significant heterogeneity for the E-gene is found in Sweden. 
According to MOURANT’s map E-frequencies in Sweden should be be- 
tween 15 and 20 per cent. The series of Swedish Lapps (ALLISON et al., 
1956) showed an E-frequency of 25.2 per cent. Norwegian Lapps (ALLI- 
SON et al., 1952) had 18.0 per cent, while the Vittangi nomads (ALLISON 
et al., 1956) had a very low frequency. The last mentioned value is 
among the lowest obtained in Europe. Similar frequencies have been 
found only among Basques and in the populations of north Africa. 

As seen in Map 36 the greater part of Norrbotten and Vasterbotten 
counties and an area in central Sweden have E-frequencies above 20 per 
cent. According to MOURANT’s map, frequencies above 20 per cent 
should be found only in America and Greenland. However, no conclu- 
sions can be drawn concerning the relationship between the popula- 
tions of Greenland and Scandinavia, because of the total lack of infor- 
mation on Rh-subgroups from the vast Soviet territory. It is possible 
that the E-frequencies are high towards the east. The fact that the high 
E-frequencies in Sweden show the same geographical bicentricity as 
other “east criteria” (e.g., the high B-frequencies) supports this assump- 
tion. 

In this way it seems possible to make tentative predictions by cali- 
brating genes of somewhat uncertain geographical distribution against 
genes with well known distributions (e.g., the A-, B-, and 0-genes). 

As the pure Swedish Lapps seem to have very low E-frequencies, a 
low frequency of the E-gene might be expected in the total population 
of north Sweden. This is, however, not the case. The E-frequencies are, 
on the contrary, higher here than elsewhere in Sweden. This may de- 
pend on an eastern influence with a high E-frequency. 


3. The MN-system 


a) THE MATERIAL 


The consistency is satisfactory for the total material and for all main 
regions. Investigators sometimes encounter difficulty in obtaining MN- 
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Map 36. Distribution of the E gene in Sweden. 
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TABLE 112. MN groups and gene frequencies in the main regions. 





a 





| | | 
MN | NN =. 2 | M-gene | N-gene 
| 


Main 


. | MM 
regions | 





84 | 0. 61.16 38.84 
14.53 | 

51 | 333 61.64 38.36 
| 12.62 | 
lll 57 : | 0. 60.93 39.07 
14.32 
IV 82 ; 57.73 42.27 
18.94 
Vv 94 56.10 43.90 
19.26 
VI 63 : 58.21 41.79 
16.15 
597 h 56.88 
19.04 
258 : 56.30 
18.08 
246 | | 56.31 
19.04 

344 
19.93 
33 
51.61 | 17.75 


| 
| 
| 
| 
1 | 


| 
| I 





























5.178 1.909 10.457 
49.52 18.26 100 











data consistent with expected frequencies. An excess of heterozygotes 
is commonly obtained, which has given rise to theories concerning 
monohybrid heterosis in the MN-system (cf. RACE and SANGER, 1950). 
The good consistency demonstrated by the present material is no doubt 
due to the rigorous testing methods used at the State Laboratory for 
Forensic Chemistry in Stockholm where this material has been typed 
under the supervision of Dr. B. JONSSON. 

It may be of some interest to map the regional variation in the defi- 
fiency of heterozygotes. In isolated areas such a discrepancy may be 
expected through inbreeding increasing the frequency of homozygotes. 
Due to the difficulties involved in the serological technique of the MN- 
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Map 37. Observed deficiency of 
MN heterozygotes (marked with 
lines). Black areas: significant 
deficiency. 


system such an undertaking may seem daring. This material is, how- 
ever, of such a technical quality, that serological misclassification must 
be extremely rare. Further the material has not been tested in regional 
contingents, but samples from single individuals have been sent from 
all over the country one by one during a considerable time. Hence the 
risk of occasional technical errors for certain regions is small. Thus the 
deviations from the panmictic equilibrium distribution in the samples 
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may be looked upon as a measurement of the population structure. The 
difference between expected and observed frequencies of the MN-hetero- 
zygotes was calculated for all subregions. On Map 37 areas showing a 
deficiency of heterozygotes are marked with lines. Areas with a signi- 
ficant deficiency are black. It is evident that no mosaic picture is ob- 
tained. The areas with deficiencies are lying together. Thus despite the 
fact that the deviations are not significant for each single area the total 
picture may give some useful information. 

The picture shows good agreement with expected traits judged from 
demographical data. The North-Swedish inland area is known to be 
more isolated than the coastal area. The “girdle” across South Sweden 
corresponds to the border zone between the main anthropological 
groups of South Sweden (cf. LUNDMAN, 1946). 


b) VARIATION 

There is a significant heterogeneity for the frequency of os = 
between the main regions (7°=27.888, 10 d.f., 0.01 > P > 0.001). In 
this case the calculations have been based on the allelic populations. 
Gass (1954) has shown that the statistical significance of the differ- 
ences in MN-frequencies between six endogamous groups from India 
(SANGHVI and KHANOLKAR, 1949) may become entirely different when 
testing the differences for genotypic frequencies instead of fenotypic 
ones. 

In the above-mentioned example where the material consists of in- 
breeding groups it remains uncertain whether the significant pheno- 
typic differences depend on different degrees of inbreeding or on dif- 
ferent frequencies of alleles. In the Swedish material, also, a consider- 
able heterogeneity is found when testing the heterogeneity for pheno- 
typical frequencies. 


c) MAP 


The highest M-frequencies are found in the counties of Norrbotten 
and Vasterbotten. In Dalecarlia and Vastergétland the frequencies are 
also relatively high. 

Low frequencies are found in central Sweden, Jamtland, Bohuslan 
and Blekinge. The lowest value is found in Bohuslaén (about 48 per 
cent). In Europe such low M-frequencies have been found only in the 
southwest and among the Lapps. 
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Map 38. Distribution of the M gene in Sweden. 
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Since the Lapps have low M-frequencies, it might be expected that 
relatively low frequencies would be found in northern Sweden. The 
eastern influence in north Sweden is, however, considerable which 
tends to increase the M-frequencies. The Norwegian Lapps (who are 
thought to be more mixed) have higher frequencies. 

Other “east-criteria” than the M-frequency (e.g., the B- and the E- 
gene) showed a bicentricity, the highest values being found in north 
and central Sweden. The M-gene map does not show this bicentricity 
equally clearly. Dalecarlia has a relatively high M-frequency, but in 
Narke and Vastmanland the frequencies are low. A path with lower 
frequencies runs from the Malar district up through Jamtland (see 
Map 38). 


4. The P-system 
a) THE MATERIAL 


No control of the reliabiliiy of the genetical composition of the mate- 
rial is possible. The frequencies of the P- and p-genes are shown in 
Table 113 below. 


TABLE 113. P groups and gene frequencies in the main regions. 








Main | 
| P | 0, % | n P-gene | -gene 
regions + | ° | | | ” | vies 





II | | 51.29 48.71 
53.25 46.75 
55.43 44.57 
57.54 42.46 

390 | 50.12 49.88 
3.135 | 51.65 48.35 
1.427 | 56.18 43.82 
1.292 | 55.40 44.60 
1.726 | 5681 43.19 

186 | 54.20 45.80 


= 
| 

| 

| I | | 51.32 48.68 
| 

| 


























10.457 | 53.97 | 46.03 


b) VARIATION 


A significant heterogeneity is seen for the frequency of P-negative 
individuals (z°=30.983, 10 d.f., P< 0.001). Within the P-system there 
exists an intermediate category between P+ and P—, which is hard to 
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classify. Thus, in the P-system the question of statistical significance 
is to a very high degree dependent on the reliability of the testing me- 
thods. As previously mentioned, this material has been tested with a 
very rigorous method and data for children have been omitted. There- 
fore it seems very likely that a significant variation for the P-gene 


exists. 


c) MAP 


The highest frequencies are found in south Sweden (Bohuslin, Vas- 
terg6tland and Smaland), and relatively high frequencies in the coun- 
ties of Givleborg and Jimtland and along the coastal area of north 
Sweden. Low P-frequencies are found most markedly in Lapland, but 
also in Dalecarlia and Uppland. The difference between coast- and 
inland populations of the counties of Norrbotten and VAsterbotten is 
significant. The population of central Smaland also shows significantly 
lower P-frequencies. (See Map 39.) 


5. The main population constituents of Sweden 
a) THE WEST EUROPEAN INFLUENCE 


i. General 


‘An introductory review of the scientific discussion concerning the 
occurrence of cromagnid population remnants has been given (cf. p. 14). 
Anthroposystematically, LUNDMAN (1952 b) divided the Cromagnid rem- 
nants into a tall, dark group in Scandinavia, Ireland and North Africa 
(the Palaeatlantic type) and a dark group with lower stature in south- 
west Europe (the Berids). In all maps he has shown hesitation con- 
cerning the classification of the Basques. In 1952 he classified them as 
Berids, but in 1957 b as Palaeatlantids. 

MOURANT (see CHALMERS et al., 1949) has discussed and mapped the 
composition of the European population. He divides the population of 
Europe into four main groups and believes that the Basques represent 
the oldest population element of west Europe, since in nearly every 
respect their blood groups differ from those of the population of east 
Europe. The Celts, who share the high 0-frequencies of the Basques, 
are thought to be the next oldest element. The Berbers have — although 
with some hesitation — been included in the Celt group. 

Comparing the anthropometrical classification by LUNDMAN and the 
serological classification by MOURANT, there is a rather good agreement 
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Map 39. Distribution of the P gene in Sweden. 
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on the occurrence of Early European populations. LUNDMAN’s Palae- 
atlantids correspond roughly to the high 0 group (Basque and Celt 
groups), with the exception that MOURANT’s map lacks information on 
the now discovered high 0-frequencies in Scandinavia. 


ii. West European elements in Sweden 


The variation of the 0-frequencies in Sweden indicate that the West 
European influence in northern Sweden is strongest in Angermanland 
and the east coast. In southern Sweden this influence is strongest in the 
western parts and especially in Vastergétland. 

High frequencies of Rh-negative individuals also indicative of west 
European elements are found in southern Sweden, in western Jamtland, 
and in the north Swedish coast area. Although there is no detailed 
agreement in the 0- and Rh-variations, the same tendency to a south— 
north bicentric distribution of the high frequencies is found in both 
cases. In the strongly pronounced high 0-area in Angermanland—Vis- 
terbotten the frequency of D-negative individuals is not high through- 
out. In the area in southern VAastergé6tland where the highest 0-fre- 
quency of south Sweden was found, the frequency of D-negative indi- 
viduals is somewhat lower than in other regions. Southeast Sweden has 
rather high frequencies of Rh-negative individuals but not high 0-fre- 
quencies. There is thus some disagreement in the detailed distribution 
of the highest 0- and Rh-frequencies, which possibly permits an as- 
sumption of the existence of two main west European elements in im- 
migrations to Sweden. A similar condition has been observed in Ireland, 
where the highest frequency of Rh-negative individuals is found in the 
east and the highest 0-frequency in the west (HACKETT, DAWSON and 
Dawson, 1956). 

The degree of intermixture between two base populations may be 
calculated if the gene frequencies of the base populations and the 
hybrid population are known. If we wish to calculate the west Euro- 
pean admixture in the Swedish population we may consider the gene 
frequencies for e.g. the Basques representative for “pure” west Euro- 
peans. The gene frequencies for the hybrid populations are easily ob- 
tained, but concerning the gene frequencies of the other base popula- 
tion we have no reliable estimates. Hence a calculation of the west 
European influence based on the gene frequencies does not seem ad- 
visable. 

Instead therefore I have tried to give a rough estimate of the degree 
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of western influence by combining the 0- and Rh-data according to ihe 
following scale: 








Points | 








Nl 
High frequency of D-negatives, | 


High 0, more than | f | | 
| more than | 15 | 


According to this scale, a population of pure Basques will get 10 
points, the population of Ireland 5—7 points, the population of Finland 
1 point and the Swedish mean population 3 points. The points for dif- 
ferent Swedish populations have been plotted on Map 40. On this map, 
areas inhabited by populations with more than 4 points have been 
marked with lines. This should indicate areas with a west European 
influence stronger than the mean for Sweden. From the map it is clear 
that the strongest influences are found in south Sweden, Jaimtiand, 
Angermanland, southern VAasterbotten, and in the north Swedish coastal 
area. The island of Gotland also shows some western orientation. The 
only region in south Sweden which is not west-influenced is the Kalmar 
area, which we earlier have shown to be east-influenced. Otherwise 
there is a large homogeneous area in the south with a kernel area 
(northern Vasterg6tland and western Smaland). The western influence 
in the northeast coastal area is not homogeneously distributed all over 
the area, but restricted to certain areas — the lower parts of the valleys 
of the Lulea- and Skelleftea-rivers. 

The feeblest west European influences tested in this way are obtained 
in Lapland, in S6dermanland-Narke and in the Kalmar area. It may 
be noted that the kernel area for LUNDMAN’s inner Scandinavian stock 
has very low figures. 

The province of Dalecarlia is said to contain the strongest Early 
European influence in Sweden (LUNDMAN, 1945, 1946 and 1952 c). Two 
different populations are involved in the discussion concerning the 
Dalecarlian Type — 1) the Tydal group, and 2) the stock of the Scan- 
dinavian inland. 

1) In Dalecarlia where LUNDMAN has described the Tydal type, also 
called the Tydal Race (LUNDMAN, 1940), no marked similarities with 
the west European blood group frequencies have been found. Thus the 
serological data do not support the hypothesis of a special west Euro- 
pean race in northern Dalecarlia. 
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Map 40. Variations of West European influence in Sweden. Areas marked with lines = 
West European influence stronger than the mean for Sweden. 
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2) The stock of the Scandinavian inland (the dominating type is cal- 
led the Vastmanland type) has also been thought to represent a west 
European population. LUNDMAN (1946) assumed immigrations to Dale- 
carlia from the southwest beyond Denmark. Serological characteristics 
such as high B-, high A,-, and low frequency of Rh-negatives in the 
kernel area suggest, however, that this stock is of eastern origin. Fur- 
thermore the greyish-light eye pigmentation, low stature and high fre- 
quency of concave nasal bridge profiles also suggest an eastern origin. 

It follows that the most prominent west European influence exists 
north and south of Dalecarlia and not within this province. 


b) THE EASTERN INFLUENCE 


The main eastern influence in Sweden is thought to originate from 
the so called East Baltic race. The name East Baltic was suggested by 
NORDENSTRENG (1926), who stated that traces of this race to a greater 
or less degree are detectable throughout northwestern Europe. Coon 
(1939) maps an East Baltic influence in central Sweden. This was pro- 
bably based more on a knowledge of the Finnish immigrations during 
the sixteenth and seventeenth centuries than on real anthropometrical 
evidence. 

LUNDMAN (1945), on the contrary, claims that the Finnish immigra- 
tion to Dalecarlia and the rest of central Sweden has left no consider- 
able racial traces, and in his thesis he gives little space to discussing 
the Finnish influence. 

The frequency of purer East Baltic types is shown on Map 41 a (after 
LUNDBORG and LINDERS, 1926). Individuals with light eye- and hair- 
color, stature below 173 cm, and cephalic index between 80—85 were 
designated pure East Baltic types. 

Eastern influences in general are indicated by high A,- and B-fre- 
quencies. When using the M-frequency also as a systematic character, 
the East Baltic elements (high B, high M) may be separated from other 
eastern elements. 

I have tried to combine the M- and B-frequencies in the following 
way in order to get a rough measurement of the East Baltic racial in- 
fluence in Sweden. 
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Map 41 a. Frequency of purer East Baltic types by counties 
(after LUNDBORG and LINDERS, 1926). 
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Map 41 b. East Baltic influence in Sweden by combination of B- and M-genes. Areas 
marked with lines: East Baltic influence stronger than the mean for Sweden. 
Denser lines: stronger influence. 
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On the scale above, a pure East Baltic population will get 10 points 
and the Swedish mean population 3 points. The variation of this index 
between different Swedish part populations is shown on Map 41 b. 
Areas with 4 and 5 points, which are assumed to possess an East Baltic 
influence, stronger than the mean for Sweden, have been marked with 
lines, and areas with 6 points and more are considered to possess a still 
stronger East Baltic influence (denser lines). 

According to this map the strongest East Baltic influences are found 
in the northeast and in Dalecarlia. A feeble east Baltic influence is 
found over almost all of northern Sweden, in central Sweden and in 
southeast Sweden. In eastern Dalecarlia, Narke and Vastmanland, how- 
ver, the east Baltic influence is not especially pronounced. This agrees 
very well with the anthropometrical map, which showed a low fre- 
quency of east Baltic types in the same area. The high frequency of 
east Baltic types in south Sweden (Scania, Halland, Blekinge) has no 
correspondence on the serological map. The short, brachycephalic ele- 
ment in Denmark and south Sweden is referred to as alpine by LUND- 
MAN (1943). This may explain the lack of agreement between the two 
maps concerning south Sweden. 

There is little doubt that the area in central Sweden (Dalecarlia, 
Narke and Vastmanland) with low East Baltic intensity as to serological 
characters, really has eastern influences. This is shown by the compara- 
tively high B, the high A, and the low frequency of Rh-negatives. The 
cause of the low East Baltic intensity in central Sweden on the sero- 
logical map is, as previously mentioned, however, the low M-frequency. 
Populations with high B and relatively low M may be found some- 
where in the Baltic states or further south. Latvians, as well as the 
Finns, have been proved to have high M. The Estonians, however, have 
high B and an M-frequency below 60 per cent. 

BECKMAN and KALLSTENIUS (1958) carried out an investigation of Esto- 
nian immigrants. The aim was mainly to get some idea of A,-A,-fre- 
quencies in Estonia. Since it is known that the Finns have rather high 
A,-frequencies and the Latvians low A,-frequencies it is interesting to 
know if the Gulf of Finland represents a border for the high A,-fre- 
quencies so that low A,-frequencies are to be found also in Estonia. 
The ABO-data (Table 114) show that there is a rather low A,-frequency 
in Estonia (significantly lower than in Finland). 

Thus in the area south of the Gulf of Finland the same combination 
of low A, and high B as in central Sweden is found. MOURANT (1954) 
has stated that the relatively high A,-frequency in the Finns may depend 
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TABLE 114. A,A,BO groups and gene frequencies of Estonians. 








Ay Ay | B | AyB/ AB 0 | n}/} x | Pi | P2 | q | . | ptatr| 


| 


| s0/ 7|s3| 6 | 1 | 54 wa 189 209| 34 | 144) 61.3 | 98.16 





on a slight Lappish influence. The Lapps are known to have spread 
over all Finland in earlier times but not as far as Estonia. In support 
of this there is a lower A,-frequency in Estonia. 


c) THE LAPPS 


The Lapps have for a long time attracted the attention of anthropo- 
logists. Several theories concerning their origin have been presented; 
they have been considered to be simply a Mongolian group or a hiber- 
nating Ice Age relict of a very old Early European population (cf. 
LUNDMAN, 1952 a). 


i. Demography 


Section II of “The Race Biology of the Swedish Lapps” (1932) deals 
with the demography of this people. WAHLUND summarizes their demo- 
graphical characteristics thus: The mortality is on the whole normal 
for European conditions and has decreased in the advanced age groups 
during the investigation period (1791—1890). No considerable geogra- 
phical variation for the mortality seems to exist. Mortality among the 
nomadic Lapps is higher than among the settled ones, and is particu- 
larly high in newborn infants and women in the childbearing ages. The 
age of marriage is somewhat lower for the nomads than for settled 
Lapps, but has increased for all Lappish groups during the investiga- 
tion period. 

Fertility (highest in Jukkasjarvi) is relatively low in the nomads. 
WAHLUND claims that the high abortion frequency among the nomadic 
Lapps decreases their general fertility. The Lappish nomads show 
demographical characteristics normal for European populations, a fact 
which contradicts the popular conception of the Lapps as a “dying 
race’. 


ii. Earlier serological investigations 


Most of the early ABO-investigations on Swedish Lapps showed very 
high A- and low B-frequencies. One series by RIETZ (quoted by STRENG, 
1935), however, deviates with a low A-frequency. This series showed a 
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significant inconsistency with expected values (z°=6.91, 1 d.f., 0.01 > 
>P > 0.001). Some sort of serological misclassification may possibly 
be the reason of the low A-frequency. The unusually high 0-frequency 
makes it probable, for example, that an anti-A reacting very feebly with 
A, may have been used, and thus some A,-individuals were classified as 
group 0. 

Another series on Lappish children from nomad schools by SCHOTT 
(1926) had an A-frequency of 34 per cent. This series was composed 
of two samples (the nomad schools of Jukkasjarvi and Lannavaara- 
Soppero). In the sample from Jukkasjarvi the A-frequency was very 
low, but in Lannavaara-Soppero very high (above 40 per cent). 

A highly significant difference in the frequency of A+AB was seen 
between the two series (7°=18.30, 1 d.f., P< 0.001). The variation of 
B was inconsiderable. The two nomad schools were probably tested at 
different periods of time, and it is possible that the Jukkasjarvi series 
suffered some sort of misclassification — for instance through the use 
of an anti-A reacting very feebly with A,. 

Thus, if we disregard series which are for some reason or other sus- 
pect, the Swedish Lapps seem to be characterized by a high A-fre- 
quency (mostly towards 40 per cent) and a low B-frequency (below 
5 per cent). The Norwegian and Kola Lapps have, however, a B-fre- 
quency above 10 per cent. Blood group investigations carried out during 
the last years by ALLISON et al. (1952 and 1956) have partly confirmed 
earlier results and partly contributed new data to the anthropological 
knowledge of the Lapps concerning other serological systems than the 
ABO-system. These investigations have further stressed the genetical 
peculiarity of the Lapps and make the question of the origin of the 
Lapps still more complicated. Thus, some traits point to an eastern 
influence — e.g., Rh and Duffy — while other traits are west European 
e.g. ABO (low B) and MNSs (low M). The Lapps have, furthermore, 
certain characteristics not shared with any other population — e.g., the 
enormously high A,-frequency. 


iii. New serological data 


Together with Prof. B. BROMAN, Drs B. JONSSON and T. MELLBIN (1959), 
I have investigated the blood groups of all Swedish nomad school 
children. The bloods from Norrbotten county were collected by Dr 
MELLBIN and from the southern schools by myself. The typing was 
done by Professor BROMAN and Dr JONSSON at the State Laboratory for 
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Map 42. Location of the Lapp samples (area 
marked with lines inhabited by Lapps). 


Forensic Chemistry. By the courtesy of my collaborators, I can present 
an analysis of the results for 419 individuals. 

The fact that the individuals in this investigation belong to nomad 
schools means that most of them are genuine Swedish nomad Lapps. 
This should be kept in mind when comparing the results with the 
earlier investigation of Swedish Lapps by ALLISON et al. (1956). 

The individuals have been grouped into five regional groups (cf. 
Map 42). In Norrbotten county the classification has been made accord- 
ing to parish of birth. All individuals born south of Jokkmokk have 
been pooled together. For help with the regional classification I am 
indebted to Dr. I. RuONG, Inspector of the nomad schools. 


A,A,B0 


The ABO-data are shown in Table 115. The consistency of the mate- 
rial is satisfactory. The earlier results by ALLISON et al. (1956) are con- 
firmed. The A,-frequncy is even higher in this material especially for 
the southern samples where it is 42 per cent. There is a continuous de- 
crease of A,-frequencies towards the north. The differences are, how- 
ever, not significant, e.g. the difference between Jukkasjarvi-Karesuando 
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TABLE 116. A,A,BO gene frequencies. — Comparison. 








Region Ay 





Jamtl., Vasterb., 
Arjeplog 





Jokkmokk 





Gallivare 





Jukkasjarvi 





Karcsuando 





ALLISON et al. 1956 * 
Main series 





ALLISON et al. 1956 * 
Vittangi Lapps 





ALLISON et al. 1952 * 
Norwegian Lapps 











| The total population of 
_ Lapland | 





| The population of Norr- 
| botten county 








| The Swedish siilitis: 22.17 | 8.56 | 61.59 | 10.457 


* Shortened figures from the original data 


and the other regions gives 7°=3.71, 1 d.f., 0.1 > P > 0.05. The 0-fre- 
quencies are higher in Jukkasjarvi-Karesuando as compared to the 
southern regions (y°=4.41, 1 d.f., 0.05 > P > 0.02). The A,- and B- 
genes show no significant variation. In Table 116 a comparison of the 
gene frequencies for some Lappish and non-Lappish samples has been 
made. 


Rh 


In accordance with earlier investigations the frequency of Rh-nega- 
tive individuals is low. The frequency of the D-gene shows no signi- 
ficant heterogeneity (z°=2.61, 4 d.f., 0.7 > P> 0.5). 

The C-gene (y°=16.31, 4 d.f., 0.01 > P> 0.001) and the E-gene 
(z°=14.13, 4 d.f., 0.01 > P > 0.001, however, show heterogeneity. A 
still higher heterogeneity is demonstrated by the C¥-gene (7°=38.55, 
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TABLE 118. Frequencies of Rh-genes in the Swedish lapps 
(BROMAN ct al., 1959). 








Region 





Jamtl., Vasterb., | 
Arjeplog 





2 Jokkmokk 





3 Gallivare | 79. 20.2 | 62.2 





4 Jukkasjarvi 4 | 15.6 | 52,4 7 | ; 6.1 








| 5 Karesuando 6 | 29.4 | 41.4 | 1 | . 7.8 





| | | 
| Total | 99 22.9 | 50.6 | 10.1 | 39.3 | 10.6 | 89.4 419 


4 d.f., P<0.001) which in this material has a remarkably high fre- 
quency. 

In the earlier investigation ALLISON (1956) observed that the Lapps 
had the highest known frequency of CY. He found it remarkable that 
the increase of C%-frequencies northward and eastward in Europe 


TABLE 119. Rh-groups — comparison. 








Region | CD 








| 
| 
Jamtl., Vasterb., 

Arjeplog 


CDE DE | D | C 
| 
| 





Jokkmokk 





| 
GAallivare | 





Jukkasjarvi | 





Karesuando | 





| 
ALLISON et al. 1956 | 
___Main series 








| 
| ALLISON et al. 1956 | 
Vittangi Lapps 





ALLISON et al. 1952 | 
Norwegian Lapps | 








The total population | 


| 
| of Norrbotten 
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TABLE 120. Chromosome frequencies (BROMAN et al., 1959). 


Region | De | C¥De | ; | De ede 





1 Jamtl., Vasterb., | | 


_ Arjeplog 8.7 





2 Jokkmokk F | : ; 2.0 





3 Gallivare : | 2.4 





Jukkasjarvi 5.6 





5 Karesuando 8.1 








Total 6.1 








| ALLISON et al. 1956 | 
Swedish Lapps 
| 
| 
| 





| ALLISON et al. 1952 
| Norwegian Lapps 


| 
| 
| 43 | 23. 2.7 
| 


| 
| 18.4 10.3 | 188 | 183 


48.6 3.9 


reached a peak in the Lapps. This investigation strongly indicates that 
the C’-gene is a “typical Lappish” tracer gene in the same sense as the 
A,-gene. The southernmost group, which corresponds to the area where 
the southern Lappish language is spoken has a significantly lower CY- 
frequency. (Note that the A,-frequencies show an increase towards the 
south.) 

From Table 120 showing the chromosome frequencies it is evident 
that the cDE-frequency is not especially high in the Swedish Lapps as 
ALLISON (1956) has stated. In Table 119 different Lapp samples have 
been compared with a sample from the total population of Norrbotten 
county. ALLISON’s material shows some similarities with the total popu- 
lation of Norrbotten but not with the Vittangi series and most of our 
samples which show higher CD-frequencies and lower DE-frequencies. 
ALLISON describes the material in the following way: “; most were 
settled forest workers and some were nomads, ———”. The Vittangi 
Lapps were to a larger extent nomadic and therefore show a better 
agreement with our data. Thus, it is likely that the disagreements be- 
tween ALLISON’s material and ours are due to the fact that ALLISON’s 
material is more mixed. 

MN 

The consistency of the material is not satisfactory for subregion 2. 

A very low M-frequency was found in all samples except for the 
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southernmost group. There is a significant difference between ihis 
group and the other samples (z7°=16.81, 1 d.f., P<0.001). The value 
obtained in the south is quite normal for Swedish conditions indicating 
an intermixing with the surrounding populations. 


TABLE 121. MN groups and gene frequencies (BROMAN et al., 1959). 








Region | MM | MN | NN 





1 Jamtl., Vasterb., | | | 118 
Arjeplog | 100.00 | 
; : ; 





2 Jokkmokk | | | } 71 
| | | 100.00 





3 Gallivare | | | 49 


99.99 





100.00 





5 Karesuando | | | 58 


| 

| 

| 

| 

4 Jukkasjarvi | | 123 | 
| 

100.00 | 








Total | | 145 419 | 
| 100.00 | 








The P-frequencies are low except for the Karesuando area where 
they are similar to those of the total population of Norrbotten and the 
Norwegian Lapps. The difference between the Karesuando sample and 
the other samples gives 7°=5.28, 1 d.f., 0.05 > P > 0.02. 


TABLE 122. P groups and gene frequencies (BROMAN et al., 1959) 








Region | P+ % P— | 0 n 





| 1 Jamtl., Vasterb., 
|  Arjeplog 72 








2 Jokkmokk 46 





_3 Gallivare | 26 





4 Jukkasjarvi 73 





5 Karesuando 








Total 
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Kell 


Only one Kell-positive individual was found. He belonged to the 
southernmost group. A very low frequency has been reported earlier. It 
seems likely that originally the Lapps lacked the Kell-antigen. 

The results of the new data may be summarized as follows: There is 
a considerable heterogeneity among the Swedish nomad Lapps. The 
Lapps of the area where the south Lappish language is spoken are 
genetically different from those living further north. A very high fre- 
quency of the C’-gene has been found among the nomads. 


iv. The Lappish influence in Sweden 


Since the A,-gene has a very high frequency among the Lapps, the 
high A,-frequencies (Map 30) may be taken as indicative of Lappish 
influence in the Swedish population. To summarize many serological 
characters as an-index of genetical influence is more difficult in the 
case of the Lapps than, e.g., for the East European or West European 
race elements. This depends on the aforementioned fact that the Lapps 
show a mixing of eastern and western traits. High A,-frequencies and 
low B- and P-frequencies may be regarded, however, as rather typical 
Lappish characters. 

To get an index for “Lappish intensity”, I have combined the B-, A,-, 
and P-genes according to the following scale. 








Lappish influence — points 





Characters . 
2 | 3 | 4 | 5 





Low B-frequency — below 
| High A,-frequency — above 
| Low P-frequency — below 


| 
| 
| 
1 
55 


| 

| 6 % , “| os 
1 

| 

| 


eacae | 
40 % | 


The Lappish intensity tested in the following way gives 15 points for 
Swedish Lapps. The Swedish mean population gets 3 points. The varia- 
tion of this index based on the paternity material is shown on Map 43. 
Areas with 4 points or more have been marked with lines corresponding 
to a traceable Lappish influence. Areas with 7 points or more are 
marked with denser lines, indicating a stronger Lappish influence. It 
would be dangerous to assert that Lappish influences are really trace- 


able in south and central Sweden. 
There are some agreements between different Lappish indicator genes 
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Map 43. Lappish influence in Sweden. Areas marked with lines: Lappish influence 
stronger than the mean for Sweden. Denser lines: strong Lappish influence. 
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north of the central Swedish low frequency area for A,, e.g., in eastern 
Dalecarlia and in Giastrikland there is an increase of A,-frequencies ac- 
companied by a drop in B- and Rh-negative frequencies. In the area in 
Ostergétland which shows a feeble Lappish influence on our synoptic 
map, a high Rh-negative frequency is found. Hence the high A,-fre- 
quencies south of the central Swedish low frequency area for A, may 
depend on other influences (cf. BoyD’s Early European group). 

At first it may seem quite improbable that an ethnic group which 
nowadays constitutes only about 0.1—0.2 * per cent of the Swedish po- 
pulation may have left any detectable genetical traces at all. However, 
our possibilities of measuring the occurrence of Lappish remnants de- 
pend on the sensitivity of the method used. In this respect we have the 
advantage of knowing the A,-gene, with its enormous frequency differ- 
ences between the Lapps and other populations. We must also consider 
the rapid numerical increase in populations during the last few cen- 
turies. This increase has been especially pronounced in the population 
of northern Sweden. In 1750 there were only about 36,000 settled in- 
habitants in Norrbotten and Vasterbotten counties together. Concerning 
the size of earlier populations we have no reliable data, but it seems 
reasonable to assume that the non-Lappish population was very small. 
The Lappish population, on the contrary, has, if not actually decreased 
in recent times, remained fairly constant. WAHLUND (1932) demon- 
strated that the birth- and death-rates for the Lapps were not signi- 
ficantly different from those of other European populations. In spite 
of this the Lappish population has not increased to any remarkable 
extent during the last centuries, because of a continuous “denomadiza- 
tion” of part of the Lappish population (through marriage, etc.) and 
subsequent assimilation into the settled population. This process has 
produced a continuous gene flow from the Lapps into surrounding po- 
pulations — a process which has probably been going on since early 
times. 

v. Origin 


No clear similarities between the Lapps and any other known popula- 
tion can be found, either in serological or anthropometrical charac- 
teristics. This means that any effort to derive the origin of the Lapps 
through immigration from any other known population has little hope 
of success. The most reasonable explanation is perhaps that the original 
Lappish population was differentiated in northern Scandinavia through 


* depending on the way of delimiting the Lappish population. 
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comparatively long isolation as a small group. Genetic drift is probably 
responsible for some of the variations found between the small Swedish 
groups. The peculiar blood group frequencies found in all Lapps have 
probably not originated through genetic drift alone. As the Lapps are 
thought to be a very old population, part of the peculiarities may be 
tentatively explained by long time isolation and selection against hetero- 
zygotes through serological incompatibility. Such selection tends to de- 
crease the frequency of the less frequent allele at a certain locus. The 
low frequencies of the A,-, cde-, cDE-, and K-genes are all consistent 
with such a hypothesis (cf. RACE and SANGER, 1958, pp. 310—313). 


6. An attempt at a regional classification 


I have made an attempt to summarize final results by a rough classi- 
fication of the Swedish population into genetically different subpopula- 
tions. Naturally it is impossible to summarize on one single map all the 
details in the complicated system of mutual influence that are found in 
Sweden. Hence, the following map gives a description of the main 
features of the variation. 

Areas with prevailing Lappish influence have been marked with 1, 
eastern influence with 2, and west European influence with 3. Areas 
which do not show any clearly detectable influences from either of the 
main populations have been marked with lines. (See Map 44.) 


CLASSIFICATION 


1. The population of this area shows a clearly detectable Lappish in- 
fluence indicated by high A, high A,, low B, low P, and a low fre- 
quency of D-negatives. 


. The populations of these areas have higher B-frequencies, indicating 
an eastern influence. 

a) These populations are characterized by high B combined with a 
comparatively high A, and M. Thus, this influence may be 
ascribed as most likely due to East Baltic race immigrations 
(east-Finnish tribes). 

b) This population is characterized by relatively high B combined 
with low A,, partly low M and a low frequency of D-negatives. 
Although some late Finnish influence may exist in this popula- 
tion (e.g., in Dalecarlia and Uppland), its main eastern influence 
is probably older than the Finnish element. 
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Map 44. Classification of the Swedish population into genetically different 
subpopulations. 
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3. The populations of these areas show a relatively low A, high 0, end 
high frequency of D-negatives. 

a) Relatively high 0 is combined with high frequency of D-nega- 
tives, usually higher A, than in 2b, and partly high P and very 
low M. 

b) This population is characterized by a high 0-frequency. In Anger- 
manland the frequency of D-negatives is high only in the coastal 
area. The typical west European traits have probably been modi- 
fied by Lappish as well as Finnish influence, both of which have 
tended to diminish the frequency of D-negatives. The compara- 
tively high M-frequency is probably due to the eastern influence. 

c) As previously mentioned, this area is not altogether west-influ- 
enced (cf. the relatively high B-frequency). As the western traits 
are predominant (very high frequency of D-negatives, low M) 
it has been included under 3. 


In the large central Sweden area marked with lines, influences from 
all the three main anthropological elements of Sweden seem to have 
met. The eastern influence has come both from the north and the south 
(mainly from the south), the Lappish influence from the north, and 
the western influence both from the southwest and via Jamtland. 


7. Agreements between serological and anthropometrical data 


The classification of human races based on serological characteristics 
shows in the main agreement with that based on classical anthropology 
(BoypD, 1950). LAHOvARY (1949 and 1950) claimed that there is a con- 
nection throughout Europe between high blood group A frequency and 
brachycephaly. MOURANT (1954) stated that the Alpine band of high 
A frequency is in some way connected with the broad-headed “Alpine 
race”. In Sweden no strict correspondence between high A frequency 
and brachycephaly has been observed. This might be expected since 
the high A frequencies of north and central Sweden are composed of 
entirely different proportions of A, and A,. In northern Sweden where 
a great part of the A genes are A, there is a brachycephalic area, but in 
the high A area of central Sweden where A, dominates the population 
is dolichocephalic. 

As previously mentioned LUNDMAN (1946) attempted to make a de- 
tailed anthropometrical classification of the Swedish population which 
may serve as an object of comparison. When comparing Map 2 (the 
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anthropometrical classification) and Map 44 (the serological classifica- 
tion) the following agreements are found: 

a. The areas showing Lappish influence are of approximately the 
same extent on both maps. 

b. The easterly influenced area in central Sweden (2b) corresponds 
roughly to LUNDMAN’s area of the stock of the Scandinavian inland. 


c. The high B-frequencies in central Jamtland give some support to 
LUNDMAN’s mapping of an influence from the stock of the Scandinavian 
inland here (cf. LUNDMAN, 1946 p. 67). 


d. The borderline between the populations 3 a and 2 b (Map 44) cor- 
responds fairly well to LUNDMAN’s south-west-Swedish diagonal* which 
is a well-known border also from dialectal and demographical points of 
view. The minor subdivisions in Smaland are also distinguishable sero- 
logically (cf. Main Region IX). 


e. The serologically indeterminable area on Map 44 corresponds 
roughly to LUNDMAN’s stock of Tréndelagen. 


f. On the boundary between Dalsland and Bohuslan, LUNDMAN has 
indicated an influence of an old population. The serological data also 
point to an old western influence. 


g. In the Lulea area LUNDMAN found a deviating dolichocephalic 
population. Serological data point to a southwestern influence. 


h. FLODsSTROM (1918) has earlier claimed that there is a south-west- 
Swedish influence in the stock of Vasterbotten. LUNDMAN (1946) also 
discusses this possibility. This hypothesis is supported by the occur- 
rence of high 0-frequencies in the stock of Vasterbotten. 


Only one main feature of the serological and anthropometrical clas- 
sifications does not agree. That is the easterly influenced population of 
northern Vasterbotten (2 a) and the rather sharp border between this 
population and the westernly influenced population (3b) south of it. 

No conclusive agreements with maps showing the intensity of the 
“Nordic race” have been found. Both the maps by DE GEER (see LUND- 
BORG and LINDERS, 1926) and LUNDMAN (1940 and 1946) seem, how- 
ever, be in agreement that the strongest influence of the “Nordic race” 
should be found in the serologically indeterminable area (marked with 
lines on Map 44). 

The main result of the comparison, however, shows many agree- 


* Author’s translation. 
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ments between anthropometrical and serological data. It is of great 
importance to physical anthropology that detailed comparisons of this 
type are performed. WATKIN (1956) has thus made a comparison be- 
tween ABO blood groups and anthropometrical data in Wales. Sweden 
is one of the most thoroughly investigated countries of the world as 
regards anthropometry. Hence, the possibilities of making comparisons 
between blood groups and anthropometry are especially favourable. 


8. Blood groups, archaeology and history in Sweden 


Some attempts to correlate archaeological findings with the present- 
day blood group frequencies have earlier been made (cf. MOURANT and 
WATKIN, 1952). Though the method has certain limitations some pos- 
sible correlations between blood groups and archaeology in Sweden 
will be discussed below. This is done with all reservations for the in- 
securities which may be connected with comparisons of this kind. 


a) THE OLDEST ELEMENTS 


The early postglacial population of Europe may not necessarily have 
been genetically homogeneous. The Basques and the Lapps are both 
thought to represent remnants of Early European groups. Both have 
low B- and M-frequencies and a high frequency of the CDe-chromo- 
some, but differ markedly as to the frequency of Rh-negatives. Further, 
the Lapps have an extremely high A,-frequency and the Basques a 
high 0-frequency. The same combination of low B and high frequency 
of Rh-negatives shown by the Basques has also been found in Holland 
(VAN DER HEIDE et al., 1951). WATKIN (1956) claimed that the popula- 
tion of the isolated moorlands of Wales, with rather high B-frequencies 
were also descendants of a paleolithic group and that a high B-fre- 
quency should be an ancient phenomenon in western Europe and not a 
late importation from the east. 

The following tentative accordances between serological and archaeo- 
logical evidence for the occurrence of ancient population elements were 
found in Sweden. 


i. Archaeological evidence suggests that since earliest times the ar- 
chaeology of Scandinavia has been characterized by a dualism consist- 
ing of one cultural element derived from the southwest, and another 
more indeterminate element in northern Scandinavia. From the earliest 
postglacial times this dualism is expressed by the difference between 
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the Komsa and Fosna cultures (cf. SIMONSEN, 1957). The bicentric dis- 
tribution of the high A,-frequencies in Sweden may possibly be con- 
nected with such very old archaeological differences. The high A,-fre- 
quencies north of the central Swedish low frequency area are com- 
bined with low frequencies of Rh-negative individuals (as in the Lapps) 
but the high A,-frequencies of south Sweden are combined with high 
Rh-negative frequencies (as in west European populations). 


ii. Archaeological evidence suggests that early immigrations from 
west Europe occurred in south Sweden and in Jamtland (ARBMAN, 1947, 
and HALLSTROM, 1942). The highest frequencies of Rh-negative indi- 
viduals (indicating a west European influence) are found in the same 
areas. Map 40, which combines ABO- and Rh-criteria for west Euro- 
pean influence, also shows the same agreement. In the area with high 
Rh-negative frequencies in Jimtland, Stone Age rock carvings have been 
found. HALLSTROM (1942) considered these rock carvings to be related 
to similar finds in Norway and thus indicate an old western influence. 


iii. Archaeological data also support the view that in about 3000 B.C. 
southwest Sweden received a considerable immigration — the mega- 
lithic people. The megalithic culture occupied mainly southwest Swe- 
den (with a central area in Vastergétland). 

‘In accordance with this view, southwest Sweden is characterized by 
higher 0-frequencies and lower B-frequencies than southeast Sweden. 
The high 0-frequencies of south Sweden have approximately the same 
location as the megalithic culture and reach their maximum in Vister- 
gotland, the central area of the megalithic culture. As the high Rh- 
negative frequencies are spread over almost all south Sweden they were 
probably not carried by the megalithic people. The element with a high 
Rh-negative frequency may be pre-megalithic. The serological data sug- 
gest that the people with the hunting culture of southeast Sweden were 
of eastern origin, possibly from the Baltic States. Later, additional 
eastern influence may have been received from the immigration of the 
eastern group of the Boat-axe people. The question whether the dif- 
ferent Stone Age cultures of South Sweden were carried by two bio- 
logically different peoples is an old problem in Swedish archaeology 
(cf. ALMGREN, 1914). FLODSTROM (1915 and 1918) has claimed that the 
racial and demographical differences between southwestern and south- 
eastern Sweden go back to Stone Age conditions. The present blood 
group data suggest that there really may be old racial differences be- 
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tween the populations of the areas characterized by different Stone Age _ 
cultures. 


iv. The high 0-frequencies of northern Sweden may evidently not be 
connected with the megalithic culture. Probably the high 0 reached 
northern Sweden past Norway at a considerably later point of time 
than south Sweden. 

The high 0-frequencies of north Sweden are much stronger pro- 
nounced than in southwest Sweden which may depend on a higher 
degree of isolation in the north preserving the original frequencies, 
while the higher mobility of south Sweden may have levelled off the 
differences. 

The question may be raised whether the present-day blood group 
variations found in the Swedish population really are due to as old 
immigrations as outlined above. There are, however, no evidence of 
greater immigrations at least to south Sweden during the last two mil- 
lennia. LUNDMAN (1951 b) claims that no considerable foreign immigra- 
tions have occurred during the three last millennia. Stone Age archaeo- 
logy, however, gives a lot of evidence of large migrations. Hence there 
are good reasons to believe that the major traits of variation, at least 
in south and central Sweden, depend on immigrations prior to the 
Scandinavian Bronze Age. 


b) LATER MIGRATIONS (AFTER THE SCANDINAVIAN BRONZE AGE) 


The following tentative agreements between blood groups and post- 
Bronze Age migrations may be distinguished. 


i. Immediately before and around the birth of Christ the Lapps are 
thought to have spread down the country from their previous dwelling- 
places in northern Scandinavia and Finland (HALLSTROM, 1942). This 
southward migration may be responsible for the high A,-frequencies 
(combined with low frequencies of Rh-negatives) found in the northern 
part of Sweden down to the Malar district. 


ii. About the time of the birth of Christ the Finnish tribes immigrated 
to Finland. It is possible that they reached northern Sweden sometimes 
in the middle of the first millennium A.D. Maybe most of the high 
B-frequencies of northern Sweden and especially those of the northern 
part of Vasterbotten county are due to such early Finnish immigra- 
tions. 
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iii. During the Viking age there were lively communications between 
central Sweden and Russia. Some additional eastern influence may 
have been received in the Malar provinces during this period, e.g., the 
high B-frequencies in eastern Uppland. 


iv. After 1323 (the peace at Néteborg), when Sweden got a definite 
political border against Russia, a systematic colonization of the northern 
parts of Sweden began. This may have caused an additional spread of 
high 0-frequencies and high frequencies of Rh-negatives to the coastal 
area of northern Sweden. Some earlier southwestern elements may have 
existed here but probably the Lappish and Finnish elements were pre- 
valent. Anyhow the trade of north Sweden had been dominated by 
armed Finnish trading companies for hundreds of years. 


v. During the sixteenth and seventeenth centuries large numbers of 
Finns immigrated to central Sweden, settling mainly in Dalecarlia, 
Varmland and Halsingland (LONBORG, 1902). As previously mentioned 
this immigration is probably in part responsible for some of the highest 
B-frequencies found in southern Dalecarlia, though still older eastern 
immigrations may have contributed. 
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SUMMARY 


(1) Blood group data from 131,659 conscripts, 73,581 blood donors 
and 10,457 (8,488 for the Rh-system) unrelated individuals tested in 
paternity cases have been analyzed as to the regional variation of the 
gene frequencies. For the conscript material there are only ABO-data, 
for the blood donor material ABO- and Rh-data (pos. and neg.), and for 
the paternity material A,A,BO-, Rh- (C, D, and E), MN- and P-data. 


(2) The total data for the conscript and blood donor materials 
showed significant inconsistency with expected frequencies concerning 
the ABO-system. The conscript material had a deficiency for AB and 
the blood donor material generally an excess of AB and 0. Concerning 
the ABO-system the consistency with expected frequencies was satis- 
factory for the paternity material. 


(3) The heterogeneity between eleven main regions had a signific- 
ance level of P < 0.001 for the A,-, A,-, B-, 0-, D-, E-, and P-genes and 
for the frequency of Rh-negatives. The heterogeneity for the M-gene 
had a significance level of 0.01 > P > 0.001 and for the C-gene 0.05 > 
>P> 0.02. 


(4) High A-frequencies have been found in the northern and western 
parts of north Sweden and in the eastern parts of south Sweden. The 
lowest A-frequencies were found in Angermanland. The highest A,- 
frequencies were found in northern Sweden. Frequencies around and 
above 10 per cent were found also in south Sweden. Central Sweden on 
the whole, however, showed low A,-frequencies (below 6 per cent and 
sometimes as low as 3—4 per cent). Similarly low A,-frequencies have 
been demonstrated in Estonia. 

The B-frequencies are relatively high in central Sweden, northeastern 
Sweden and in western and central Jamtland. Low B-frequencies were 
found in scattered localities in north Sweden and in the central part of 
south Sweden. 
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High 0-frequencies (above 70 per cent) were found in Angermanland, 
southern Vasterbotten and in Vastergétland. The lowest 0-frequencies 
were found in Norrbotten. 


(5) The frequencies of the C-, D-, and E-genes are high in north and 
central Sweden. The Rh-negative frequency is high in south Sweden, 
western Jamtland, the north Swedish coastal area and in eastern Got- 
land. Frequencies around 25 per cent have been observed in Sweden. 


(6) The M-frequencies are high in north Sweden and in scattered 
localities in central Sweden (among others in Dalecarlia). The lowest 
frequencies were found in Bohuslin. Samples with a deficiency for 
MN-heterozygotes assemble in certain areas which seem to be relatively 
isolated. 


(7) The highest P-frequencies were found in south Sweden. Low 
frequencies were found in Lapland and in central Sweden. 


(8) ABO-, Rh-, MN-, P-, and Kell-data for 419 children from the Swe- 
dish nomad schools have been analyzed. A very high frequency of the 
C’-gene has been demonstrated among the nomadic Swedish Lapps. 
Significant differencies between different subgroups of the Swedish 
nomads were found in the ABO-, Rh-, MN-, and P-systems. 


.(9) An attempt to divide the Swedish population into genetically 
different subpopulations has been made. This division shows good 
agreement with anthropometrical and archaeological data. No agree- 
ment with maps showing “the intensity” of the nordic race could be 
demonstrated. 


(10) The blood group genetical results of this investigation suggest 
that the present-day Swedish population is composed of three main 
population elements — the west-European element, the east-European 
element and the Lappish element. The western element shows good 
agreement with the early European Population as defined by Boyp 
(1950). The Lappish element was probably differentiated from an early 
European group through long-time isolation in northern Scandinavia. 
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